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Abbreviation

Definition

µg/m3

microgram per cubic meter

µPa

micropascal

ABAG

Association of Bay Area Governments

ADEC

Airfield Development Engineering Consultants

ADRP

archeological data recovery plan

AEDT

Aviation Environmental Design Tool

ALP

airport layout plan

ALUC

Airport Land Use Commission

ALUCP

Airport Land Use Compatibility Plan

APIP

archeological public interpretation plan

AQ

air quality

ARR

archeological resources report

ASCE

American Society of Civil Engineers

ASCMs

airport standard construction measures

ASNA

Aviation Safety and Noise Abatement Act of 1979

ATP

archeological testing plan

BAAQMD

Bay Area Air Quality Management District

BART

Bay Area Rapid Transit

Bay-Delta

San Francisco Bay/Sacramento–San Joaquin Delta

BCDC

Bay Conservation and Development Commission

BICE

Airport’s Building Inspection and Code Enforcement Section

BMPs

best management practices

BPPP

Airport’s Bay Pollution Prevention Program

C/CAG

City/County Association of Governments of San Mateo County

CAAQS

California Ambient Air Quality Standards

CalEEMod

California Emissions Estimator Model

CAP

climate action plan

CARB

California Air Resources Board

CBC

California Building Code

CDFW

California Department of Fish and Wildlife
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Abbreviation

Definition

CEQA

California Environmental Quality Act

CESA

California Endangered Species Act

CFGC

California Fish and Game Code

CFR

Code of Federal Regulations

CGS

California Geological Survey

CNDDB

California Natural Diversity Database

CNEL

community noise equivalent level

CNPS

California Native Plant Society

CO

carbon monoxide

COVID-19

novel coronavirus 2019 disease

CRPP

cultural resource preservation plan

CRPR

California Rare Plant Rank

CWA

Clean Water Act

CZMA

federal Coastal Zone Management Act

dB

decibel

DDT

dichloro-diphenyl-trichloroethane

DMMO

Dredged Material Management Office

DNL

day-night average sound level

DPM

diesel particulate matter

EFH

Essential Fish Habitat

EIR

environmental impact report

EMFAC2021

2021 EMission FACtor model

ERO

environmental review officer

FAA

Federal Aviation Administration

FEMA

Federal Emergency Management Agency

FESA

federal Endangered Species Act

FIRM

Flood Insurance Rate Map

FMP

fishery management plan

FTA

Federal Transit Administration

GHG

greenhouse gas

HEPA

high-efficiency particulate air filter

HRA

health risk assessment

ISP

Invasive Spartina Project
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Abbreviations

Abbreviation

Definition

IUCN

International Union for Conservation of Nature

L10/L50/L90

statistical description of what sound level is exceeded over some fraction (10, 50, or 90 percent) of a
given observation period (i.e., L10, L50, L90)

LT-#

long-term noise monitoring location

LTS

less than significant

LTSM

less than significant with mitigation

MEIR

maximally exposed individual receptor

mg/L

milligram per liter

MLD

Most Likely Descendant

MLTP

Mel Leong Treatment Plant

MMI

Modified Mercalli Intensity Scale

MMPA

Marine Mammal Protection Act

MOC

Maintenance Operations Center

MOU

memorandum of understanding

NA

not applicable

NAAQS

National Ambient Air Quality Standard

NAHC

Native American Heritage Commission

NAVD88

North American Vertical Datum of 1988

NEPA

National Environmental Policy Act

NI

no impact

NMFS

National Marine Fisheries Service

NO

nitrogen oxide

N O2

nitrogen dioxide

NOAA

National Oceanic and Atmospheric Administration

NOP

notice of preparation

NOX

oxides of nitrogen

NPDES

National Pollutant Discharge Elimination System

NPS

Native Plant Society

NTU

nephelometric turbidity unit

NWIC

Northwest Information Center

OPC

California Ocean Protection Council

PAH s

polycyclic aromatic hydrocarbons

PCB

polychlorinated biphenyl

PIP

public interpretation plan

’

Draft EIR
August 2022

xiii

Case No. 2020-004398ENV

SFO Shoreline Protection Program

Abbreviations

Abbreviation

Definition

PM

particulate matter

PM10

respirable particulate matter 10 microns or less in diameter

PM2.5

fine particulate matter 2.5 microns or less in diameter

ppm

parts per million

PPV

peak particle velocity

QSD

Qualified SWPPP Developer

QSP

Qualified SWPPP Practitioner

RADP

Recommended Airport Development Plan

RAP

recovery action plan

RCP

Representative Concentration Pathways

RMS

root mean square pressure level

ROG

reactive organic gas

SDPS

storm drain pump station

SEL

sound exposure level

SFO

San Francisco International Airport

S O2

sulfur dioxide

SP

Special Publication

ST-#

short-term noise monitoring location

STC

Sound Transmission Class

SUM

significant and unavoidable impact with mitigation

SWAN

Simulating WAves Nearshore

SWPPP

stormwater pollution prevention plan

TACs

toxic air contaminants

TCR

tribal cultural resource

TMDL

total maximum daily loads

U.S. EPA

U.S. Environmental Protection Agency

USACE

U.S. Army Corps of Engineers

USFWS

U.S. Fish and Wildlife Service

USGS

U.S. Geological Survey

VMT

vehicle miles traveled

VOC

volatile organic compound

WBWG

Western Bat Working Group

WEAP

Worker Environmental Awareness Program

’
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XSIC

Xerces Society for Invertebrate Conservation
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GLOSSARY
Active thrust fault: a fault where one geologic unit converges with another and rides over it
Aircraft apron: a defined area of an airport intended to accommodate aircraft for loading or unloading of
passengers or cargo, refueling, parking, or maintenance
Aircraft apron: a defined area of an airport intended to accommodate aircraft for loading or unloading of
passengers or cargo, refueling, parking, or maintenance
Aircraft operations area: the area of the Airport bounded by a fence to which access is restricted and is
primarily used for landing, takeoff, surface movement, and parking of aircraft
Airport influence areas: boundaries defined by the Comprehensive Airport Land Use Compatibility Plan for
the Environs of SFO as areas where height, noise, overflight and safety standards, policies, and criteria
are applied to certain proposed land use decisions
Anoxic sediments: sediments that occur where water contained in pores in soil or rock sediment is depleted
of dissolved oxygen
Bathymetry: the ocean's depth relative to sea level
Bed shear stress: the force per unit area exerted on the bed that can erode sediment from the bed and
influence the deposition of suspended sediment onto the bed
Berm: acts as a barrier and is a raised bank or terrace bordering a road, river, canal, or other body of water
Biogenic gas: a product of shallow subsurface metabolism by microorganisms
California Species of Special Concern: a species that has been extirpated from the state; meets the state
definition of threatened or endangered but has not been formally listed; is undergoing or has
experienced serious population declines or range restrictions that put it at risk of becoming threatened
or endangered; and/or has naturally small populations susceptible to high risk from any factor that
could lead to declines that would qualify it for threatened or endangered status
Cap beam: forms the top of the steel sheet pile walls and provides an additional structural support to tie the
top of the piles together to form a solid wall
Catchment area: the area from which rainfall flows into a river, lake, or reservoir
Clamshell dredge: a dredge that has a rotating cab or a fixed A-frame that is mounted to a barge
Closed bucket system: reduces sediment resuspension by containing excavated dredge spoils while
working within the water column
Coastal hydraulics: the movement of water within the bay due to astronomic tides, storm surge, wind, and
wind waves
Commercial-service airport: a publicly owned airport that has at least 2,500 passenger boardings each
year and receives scheduled passenger service
Critical airspace surface: protects the airspace surrounding an airport from any hazards to air navigation
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Critical shear stress: the threshold above which water movements from currents or waves erode sediment
from the bed, into suspension in the water column
Declared distances: the distances the airport owner declares available for use in meeting an airplane's
takeoff run, takeoff distance, accelerate-stop distance, and landing distance requirements
Deployable flood gate or barrier: a barrier system that is deployed before and/or during a flood event and
retracted after a flood event
Dissolved oxygen: the amount of gaseous oxygen (O2) dissolved in the water
Embankment: a wall or bank of earth or stone built to prevent flooding
Embodied energy: the total energy required for the extraction, processing, manufacture, and delivery of
building materials to the building site
Engineered materials arresting system: a specially installed surface that quickly stops any aircraft that
moves onto it
Fine-grained plastic soil: soil that can accommodate continuous strain and deform under the forces
without rupturing
First flush: stormwater runoff generated by the first storm after an extended dry period
Flap gate: a flow-control device that functions as a check valve, allowing water to flow through it in only one
direction; usually consists of a flat plate that is hinged at the top of a culvert outfall
Foreshore: refers to the area between low and high tides along the shoreline
Frangible lights: lights and their associated support systems (i.e., light poles, fasteners) that are designed
to fracture or break on impact in case they are hit by an aircraft
Freeboard: a factor of safety usually expressed in feet above a flood level for purposes of floodplain
management
Gangway: a raised platform or walkway providing a passage
In situ: means in the original place
Instrument landing system localizer: a system of horizontal guidance in the instrument landing system,
which is used to guide aircraft along the axis of the runway
Jet grouting: a method of soil stabilization that involves the injection of a stabilizing fluid into the subsoil
(or the soil under treatment) under high pressure under high velocity; the soil stabilization occurs due to
hardening of the grouted fluid within the soil
K-rail: a modular concrete barrier typically used to separate traffic lanes
Legacy pollutants: water quality constituents that are considered harmful to human health or the
environment that were historically emitted by industry or other human activities, and that are in general
banned or significantly restricted from current usage
Mean high tide line: a tidal datum representing the average of all the daily tidal high-water heights
observed over a period of several years
Navigational aids: physical devices on the ground that aircraft can detect and fly to
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Non-road: the term the U.S. Environmental Protection Agency uses for vehicles and equipment that are not
on-road
Off road: the term for vehicles and equipment that are not operated on roadways in California
Operational boundary: the area owned and operated by the Airport east of U.S. 101
Operational (dredging) controls: controls specific to the particular method of dredging and represent
protocols that minimize bottom disturbance and the potential for resuspending sediment, such as
avoiding stockpiling dredged material on the ocean bottom, which can result in resuspension and
additional turbidity
Paleochannels: an ancient stream channel that formed when sea level was lower and surface water
drainage cut channels in the surface sediments
Passive flood gate: a barrier that will operate automatically during a flood or storm, and requires no human
intervention or electricity
Perimeter dike: a berm or ridge of soil, compacted, stabilized, and located in such a manner as to direct
water to a specified location
Physical (dredging) controls: controls that include use of a clamshell dredge or closed bucket system, silt
curtains, and environmental work windows
Pore water: water trapped in the sediment
Public-use airport: an airport available for use by the general public without a requirement for prior
approval by the airport owner or operator.
Reach: a longshore segment of a shoreline where influences and impacts, such as wind direction, wave
energy, littoral transport, etc., mutually interact.
Regulated California Waters: all internal waters, estuarine waters, ports, and coastal waters within 24
nautical miles of the California coast
Revetments: sloping structures meant to barricade or prevent erosion caused by wave action
Right lateral movement: crustal plates sliding past one another, where the plate opposite the observer is
displaced to the right
Rock armor: a rock used to reinforce or “armor” shorelines and shoreline structures like pilings against
erosion
Sediment scour: the erosion of sediment, including sand or silt, from around an object
Sediment-sensitive water body: a water body that appears on the most recent list for water bodies as
impaired for sediment; has a U.S. Environmental Protection Agency-approved TMDL implementation
plan for sediment; or has the beneficial uses of cold freshwater habitat, fish migration, and fish
spawning
Sheet pile wall: a wall made of interlocking sheet piles. The wall is driven into the ground and meant to
retain earth, water, or other filling material; can be made of materials such as timber, concrete, or steel,
or of polyvinyl chloride (typically referred to as vinyl sheet piles)
Shotcrete, gunite, or sprayed concrete: concrete or mortar conveyed through a hose and pneumatically
projected at high velocity onto a surface
Draft EIR
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Silt curtain: a floating impermeable barrier intended to allow suspended sediment at a dredging site to
settle out of the water column in a controlled area, minimizing the area that is affected by the increased
suspended sediment
Strike-slip fault: vertical (or nearly vertical) fracture where the blocks of earth move mostly horizontally
past one another
Strike-slip faulting: lateral fault movement that is parallel to the direction of the fault trace
Subduction zones: plate tectonic boundaries where two plates converge, and one plate is thrust beneath
the other
Swash zone: the turbulent layer of water that washes up on the beach after an incoming wave has broken
Taxilane object-free area: a clearing standard to prohibit service vehicle roads, parked aircraft, and other
objects, except for objects that need to be located in the object-free area for air navigation or aircraft
ground maneuvering purposes
Taxiways: routes used by airplanes to move to or from runways.
Thrust block: a structural member that is installed at the rear of the launching shaft for the purpose of
transmitting the horizontal force transmitted from the pipe to the surrounding soil
Toe scour: damage caused at the outside base of a dam wall due to overflowing flood waters damaging the
foundations
Torpor: a state of decreased physiological activity with reduced body temperature and metabolic rate in
birds
Total suspended solids: any particles that are suspended in the water column
Turbidity: a condition in which the concentration of particles suspended in the water is increased, making
the water appear cloudy, muddy, or opaque (turbid)
Vehicle service road: a designated roadway in a non-movement area, which is an area used for loading,
unloading, and parking aircraft
Wave-overtopping: occurs when waves meet a submerged reef or structure lower than the approximate
wave height
West of Bayshore property: a 180-acre site owned by the Airport west of U.S. 101
Wick drains: prefabricated geotextile filter-wrapped plastic strips with channels that act as a drainage path
to take water out of the soil, causing soil to consolidate faster
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S Summary
S.1 Introduction
This document is a draft environmental impact report (EIR) for the San Francisco International Airport’s (SFO
or Airport) proposed Shoreline Protection Program (proposed project). This chapter of the EIR provides a
summary of the proposed project, a summary of anticipated environmental impacts of the proposed project
and identified mitigation measures, a summary of alternatives including identification of the
environmentally superior alternative, and areas of controversy to be resolved.
This summary should not be relied upon for a thorough understanding of the proposed project, the
environmental impacts, or mitigation measures. Refer to Chapter 1, Introduction, for a more complete
description of the type of environmental analysis contained in this EIR; Chapter 2, Project Description, for a
complete description of the proposed project; Chapter 4, Environmental Setting, Impacts, and Mitigation
Measures, for a more complete description of associated impacts and mitigation measures; and Chapter 6,
Alternatives, for a more complete description of identified alternatives to the proposed project and the
comparative impacts.

S.2 Project Summary
SFO is proposing to install a new shoreline protection system around the Airport that would comply with
current Federal Emergency Management Administration (FEMA) requirements for flood protection against a
100-year flood and would incorporate protection from future sea-level rise. The proposed project would
remove the existing shoreline protection features and construct a new shoreline protection system
comprising a combination of reinforced concrete and steel sheet pile walls. These structures would vary from
reach 1 to reach, depending on the existing site characteristics, and would range in height from approximately
3.9 to 13.5 feet above the existing or newly graded ground surface, given that the elevation and slope of the
ground varies for each reach. 2
The Airport’s shoreline and western landside boundary are divided into 16 reaches based on shoreline
orientation, existing protection type, existing foreshore conditions, and existing landside conditions. The
proposed project would construct a shoreline protection system for 15 of the reaches to eliminate the
probability of substantial inundation at the Airport through 2085. In total, the proposed project, including
Reach 16, would construct an approximately 55,550-foot-long (approximately 10.5 miles) shoreline
protection system, which would require approximately 26 acres of open water fill in San Francisco Bay (the
bay) and would impact approximately 3 acres of wetland areas for Reaches 1–15.
In order to address landside flood protection, Reach 16, which would be located along the western perimeter of
the Airport’s operational boundary 3 east of U.S. 101, may be required to form a continuous, closed flood
1
A reach is defined as a longshore segment of a shoreline where influences and impacts, such as wind direction, wave energy, littoral transport, etc.,
mutually interact.
2
All elevations presented herein are based on the North American Vertical Datum of 1988 (formally adopted in 1992), which is a fixed reference
adopted as a standard geodetic datum for elevations determined by leveling.
3
The Airport’s operational boundary includes the area owned and operated by the Airport east of U.S. 101.
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protection system. However, Reach 16 would only be necessary to construct if the shoreline protection system
is unable to connect to anticipated future shoreline protection system improvements in South San Francisco
and Millbrae/Burlingame, located to the north and south of the Airport, respectively. As such, while Reaches 1–
15 are analyzed at the project level, the analysis of the landside Reach 16 is at a program level (see Chapter 1,
Introduction, for a more-detailed discussion of the analysis approach). It is anticipated that Reach 16, if it were
to be constructed to form a continuous, closed flood protection system, would be approximately 15,050 feet
long (approximately 2.9 miles) along the western perimeter of the Airport’s operational boundary.

S.3 Summary of Impacts and Mitigation Measures
This EIR analyzes the potential environmental effects of the proposed project. The initial study (Appendix B)
determined that the proposed project would have either no significant impacts, less-than-significant
impacts, or impacts that can be reduced to less than significant with mitigation for the following resource
topic areas: land use and planning, aesthetics, population and housing, cultural resources (archeological
resources), tribal cultural resources, transportation and circulation, greenhouse gas emissions, wind,
shadow, recreation, utilities and service systems, public services, hazards and hazardous materials, mineral
resources, energy, agriculture and forestry resources, and wildfire. Discussion and analysis of impacts in
these resource areas are presented in the initial study.
The initial study found that the proposed project could result in significant impacts associated with the
resource topic areas listed below. Chapter 4 of this EIR presents detailed discussion and analysis of these
resource topic areas.


Section 4.A, Historic Resources



Section 4.B, Noise and Vibration



Section 4.C, Air Quality



Section 4.D, Biological Resources



Section 4.E, Geology and Soils



Section 4.F, Hydrology and Water Quality

Table S-1 and Table S-2 summarize all of the impacts of the proposed project, identifies the significance of
each impact, and presents the full text of the recommended mitigation measures and improvement
measures. Mitigation measures are feasible measures that would avoid, lessen, or reduce significant impacts,
and would be required to be implemented if the proposed project is approved. The summary tables include
all impacts and mitigation measures applicable to the proposed project, with the EIR sections presented first
in Table S-1, followed by the initial study sections in Table S-2.
With the exception of the impact identified below, this EIR determines that the proposed project would result in
either no impacts, less-than-significant impacts, or impacts that can be reduced to less than significant with
mitigation related to the topics listed above that are evaluated Chapter 4 of this EIR. This EIR identifies that the
following impact would be significant and unavoidable even after implementation of mitigation measures.


Impact AQ-3: Construction of the proposed project would generate ozone precursors and would result in
a cumulatively considerable net increase in criteria air pollutants for which the project area is in nonattainment under an applicable federal or state ambient air quality standard.
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Table S-1

Summary of Impacts of the Proposed Project Identified in the EIR
Level of
Significance
prior to Mitigation

Environmental Impact

Level of
Significance
after Mitigation

Mitigation Measures
EIR SECTION 4.A, HISTORIC RESOURCES

Impact CR-1: The proposed project would
not cause a substantial adverse change in
the significance of a historical resource
pursuant to CEQA Guidelines section
15064.5.

LTS

No mitigation required

NA

Impact C-CR-1: The proposed project, in
combination with cumulative projects,
would not result in a substantial adverse
change in the significance of a historical
resource, as defined in CEQA Guidelines
section 15064.5.

LTS

No mitigation required

NA

EIR SECTION 4.B, NOISE AND VIBRATION

Impact NO-1: Construction of the
S
proposed project could cause a substantial
temporary or periodic increase in ambient
noise levels at sensitive receptors in excess
of standards established in the local
general plan or noise ordinance, or
applicable standards of other agencies.

IMPACT CODES:
NA = Not applicable
NI = No impact
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Mitigation Measure M-NO-1: Construction Noise Control Measures.
Incorporate the following practices into the construction contract, for
implementation by the construction contractor during the project’s daytime
construction in Reaches 1 and 2 when working within 400 feet of the Safe Harbor
Shelter.

LTSM

Prior to issuance of any demolition or building permit, the project sponsor shall
submit a project-specific construction noise control plan for Reaches 1 and 2 to
the ERO or the ERO’s designee for approval. The construction noise control plan
shall be prepared by a qualified acoustical engineer with input from the
construction contractor, and include all feasible measures to reduce construction
noise to less than significant. The construction noise control plan shall identify
noise control measures to meet a performance target of construction activities
not resulting in a noise level greater than 90 dBA at noise sensitive receptors and
10 dBA above the ambient noise level at noise sensitive receptors. The project
sponsor shall ensure that requirements of the construction noise control plan are
included in contract specifications. The plan shall also include measures for
notifying the public of construction activities, complaint procedures, and a plan

LTS = Less-than-significant or negligible impact; no mitigation required
LTSM = Less than significant impact with mitigation

S-3

S = Significant impact
SUM = Significant and unavoidable impact with mitigation
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Level of
Significance
prior to Mitigation

Environmental Impact

Level of
Significance
after Mitigation

Mitigation Measures

for monitoring construction noise levels in the event complaints are received. The
construction noise control plan shall include the following measures to the
degree feasible, or other effective measures, to reduce construction noise levels:
 Use construction equipment that is in good working order, and inspect
mufflers for proper functionality;
 Select “quiet” construction methods and equipment (e.g., improved mufflers,
use of intake silencers, engine enclosures);
 Use construction equipment with lower noise emission ratings whenever
possible, particularly for air compressors;
 Prohibit the idling of inactive construction equipment for more than 5 minutes;
 Locate stationary noise sources (such as compressors) as far from nearby
noise sensitive receptors as possible;
 Avoid placing stationary noise-generating equipment (e.g., generators,
compressors) within noise-sensitive buffer areas (as determined by the
acoustical engineer) immediately adjacent to neighbors;
 Enclose or shield stationary noise sources from neighboring noise-sensitive
properties with noise barriers to the extent feasible. To further reduce noise,
locate stationary equipment in pit areas or excavated areas, if feasible; and
 Install temporary barriers, barrier-backed sound curtains and/or acoustical
panels around working powered impact equipment and, if necessary, around
the project site perimeter. When temporary barrier units are joined together,
the mating surfaces shall be flush with each other. Gaps between barrier
units, and between the bottom edge of the barrier panels and the ground,
shall be closed with material that completely closes the gaps, and dense
enough to attenuate noise.
The construction noise control plan shall include the following measures for
notifying the public of construction activities, complaint procedures and
monitoring of construction noise levels:
 Designation of an on-site construction noise manager for the project;
 Notification of neighboring noise sensitive receptors within 300 feet of the
project construction area at least 30 days in advance of high-intensity noiseIMPACT CODES:
NA = Not applicable
NI = No impact
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Environmental Impact

Level of
Significance
prior to Mitigation

Level of
Significance
after Mitigation

Mitigation Measures

generating activities (e.g., pier drilling, pile driving, and other activities that
may generate noise levels greater than 90 dBA at noise sensitive receptors)
about the estimated duration of the activity;
 A notification to the Safe Harbor Shelter (295 North Access Road) describing
noise complaint procedures and a complaint hotline number that shall always
be answered during construction;
 A procedure for notifying the planning department of any noise complaints
within one week of receiving a complaint;
 A list of measures for responding to and tracking complaints pertaining to
construction noise. Such measures may include the evaluation and
implementation of additional noise controls at the Safe Harbor Shelter (295
North Access Road) sensitive receptor; and
 Conduct noise monitoring (measurements) at the beginning of major
construction phases (e.g., demolition, grading, excavation) and during highintensity construction activities to determine the effectiveness of noise
attenuation measures and, if necessary, implement additional noise control
measures.
The construction noise control plan shall include the following additional
measures during pile-driving activities at Reaches 1 and 2:
 When pile driving is to occur within 600 feet of the Safe Harbor Shelter (295
North Access Road), implement “quiet” pile-driving technology (such as predrilling of piles, sonic pile drivers, auger cast-in-place, or drilleddisplacement, or the use of more than one pile driver to shorten the total piledriving duration [only if such measure is preferable to reduce impacts to
sensitive receptors]) where feasible, in consideration of geotechnical and
structural requirements and conditions;
 Where the use of driven impact piles cannot be avoided, properly fit impact
pile driving equipment with an intake and exhaust muffler and a soundattenuating shroud, as specified by the manufacturer; and

IMPACT CODES:
NA = Not applicable
NI = No impact
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Level of
Significance
prior to Mitigation

Environmental Impact

Level of
Significance
after Mitigation

Mitigation Measures

 Conduct noise monitoring (measurements) before, during, and after the pile
driving activity if “quiet” pile driving technology is not feasible and an impact
pile driver is used.
Impact NO-2: Construction of the
proposed project would not generate
excessive groundborne vibration or
groundborne noise levels.

LTS

No mitigation required

NA

Impact NO-3: Construction of the
LTS
proposed project would not expose people
residing or working in an airport land use
plan area to excessive noise levels.

No mitigation required

NA

Impact C-NO-1: Construction of the
proposed project, in combination with
cumulative projects, would not result in
significant noise impacts.

LTS

No mitigation required

NA

Impact C-NO-2: Construction of the
proposed project, in combination with
cumulative projects, would not generate
excessive groundborne vibration or
groundborne noise levels.

LTS

No mitigation required

NA

Impact C-NO-3: Construction of the
LTS
proposed project, in combination with
cumulative projects, would not expose
people residing or working in an airport
land use plan area to excessive noise levels.

No mitigation required

NA

EIR SECTION 4.C, AIR QUALITY

Impact AQ-1: Construction of the
LTS
proposed project would not conflict with or
obstruct implementation of the Clean Air
Plan.
IMPACT CODES:
NA = Not applicable
NI = No impact
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Environmental Impact

Impact AQ-2: Construction of the
proposed project would not generate
fugitive dust that would result in a
cumulatively considerable net increase in
criteria air pollutants for which the
proposed project area is non-attainment
under an applicable federal or state
ambient air quality standard.

Level of
Significance
prior to Mitigation

Mitigation Measures

Level of
Significance
after Mitigation

LTS

No mitigation required

NA

Mitigation Measure M-AQ-3a: Clean Off-Road Construction Equipment. The
project sponsor shall comply with the following:

SUM

Impact AQ-3: Construction of the
S
proposed project would generate ozone
precursors and would result in a
cumulatively considerable net increase in
criteria air pollutants for which the
proposed project area is in non-attainment
under an applicable federal or state
ambient air quality standard.

1. Engine Requirements. All off-road equipment greater than 25 horsepower and
operating for more than 20 total hours over the entire duration of
construction activities shall meet the following requirements:
a. All portable engines, such as generators, shall be electric. If grid electricity
is not available, propane or natural gas generators shall be used if feasible.
b. Electric engines shall be used for all equipment that is readily available as
plug-in or battery-electric equipment, to the maximum extent feasible
during each construction phase and activity. Portable equipment shall be
powered by grid electricity if available. Electric equipment may include,
but is not limited to, concrete/industrial saws, sweepers/scrubbers, aerial
lifts, welders, air compressors, fixed cranes, forklifts, and cement and
mortar mixers, pressure washers, and pumps.
c. Engines that cannot be electrically powered must meet or exceed either
U.S. Environmental Protection Agency or California Air Resources Board
(air board) Tier 4 Final off-road emission standards.
d. Engines shall be fueled with alternative fuels as commercially available
and to the maximum extent feasible during each construction phase and
activity. This may include natural gas, propane, hydrogen fuel cell, and
electricity.
e. Any other best technology available in the future may be included in the
construction emissions minimization plan as substitutions for the above

IMPACT CODES:
NA = Not applicable
NI = No impact
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Level of
Significance
prior to Mitigation

Environmental Impact

Level of
Significance
after Mitigation

Mitigation Measures

items a–d, provided that the project sponsor submits documentation to
the planning department demonstrating that (1) the technology would
result in comparable NOX emissions reductions and (2) it would not
increase other pollutant emissions or result in other additional impacts,
such as noise. This may include new alternative fuels or engine technology
for off-road equipment (such as electric or hydrogen fuel cell equipment)
that is not available as of 2022.
f. The project sponsor shall require the idling time for off-road equipment be
limited to no more than 2 minutes, except as provided in exceptions to the
applicable state regulations regarding idling for off-road equipment.
Documentation shall be provided to equipment operators in multiple
languages (e.g., English, Spanish, Chinese) to remind operators of the 2minute idling limit. If the majority of the project sponsor’s construction
staff speak a language other than these, then the documentation shall be
provided in that language as well.
g. The project sponsor shall require that construction operators properly
maintain and tune equipment in accordance with manufacturer
specifications.
2. Waivers. The project sponsor may, in consultation with the ERO, waive the
electric engine requirement of above items 1.a and 1.b if electric power is
limited or infeasible at the project site. The project sponsor may, in consultation
with the ERO, waive the equipment requirements of item 1.c if: (1) the
contractor does not have the required type of equipment within its current
available inventory or has ordered such equipment at least 60 days in advance
and has made a good faith effort to lease or rent such equipment but it is not
available; (2) a particular piece of Tier 4 final off-road equipment is technically
or financially infeasible; (3) the equipment would not produce desired
emissions reduction due to expected operating modes; or (4) there is a
compelling emergency need to use off-road equipment that is not Tier 4 Final
compliant. If any of the listed waiver criteria apply, the contractor must use the
next cleanest piece of off-road equipment, according to Table M-AQ-3a-1.
Emerging technologies with verifiable emissions reductions supported by
IMPACT CODES:
NA = Not applicable
NI = No impact
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substantial evidence may also be employed in lieu of the step-down schedule
below, if those technologies meet the requirements of 1.e, above.

Table M-AQ-3a-1

Off-Road Equipment Compliance
Step-Down Schedule

Compliance
Alternative

Minimum Engine
Emission Standard

1

Tier 4 Interim

2

Tier 3

3

Tier 2

4

Tier 1

The project sponsor may, in consultation with the ERO, waive the alternative
fuel requirements of item 1.d if alternative fuels are not commercially
available or the use of alternative fuels would negatively affect construction
performance, void equipment warranties, or would result in additional NOX
emissions compared to traditional fuels. For purposes of this mitigation
measure, “not commercially available” is defined as either: (1) not being used
for other large-scale construction projects in the Bay Area occurring at the
same time; (2) cannot be obtained without significant delays to critical-path
timing of construction; or (3) not available within the larger Bay Area region.
3. Construction Emissions Minimization Plan. Before starting onsite construction
activities, the project sponsor shall submit a Construction Emissions
Minimization Plan (Plan) to the ERO for review and approval. The Plan shall
state, in reasonable detail, how the contractor will meet the requirements of
item 1.
a. The Plan shall include estimates of the construction timeline by phase (or
by reach and activity or groups of reaches depending on actual
construction timing), with a description of each piece of off-road
IMPACT CODES:
NA = Not applicable
NI = No impact
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equipment required for every construction phase. The description may
include, but is not limited to: equipment type, equipment manufacturer,
equipment identification number, engine model year, engine certification
(Tier rating), horsepower, engine serial number, expected fuel type (e.g.,
diesel, gasoline, electric, propane, natural gas), and hours of operation.
b. The Plan shall also include an updated calculation of expected
construction NOX emissions (total and average pounds per day) for all
construction activities associated with the project (including off-road
construction equipment, on-road vehicles, in-water marine equipment,
and any other construction activity generating NOX emissions). The Plan
shall document the project’s performance in relation to the threshold of
54 pounds of NOX per day. Emissions shall be reported in average daily
pounds for each construction period during each calendar year of
anticipated construction activities. Emission calculation methods should
generally follow the approach used in this EIR and in Appendix E, Air
Quality Technical Memorandum.
c. The project sponsor shall make the Plan available to the public for review
onsite at SFO Building 674 (674 West Field Road) during working hours.
The contractor shall post online (on SFO’s website) a notice summarizing
the Plan. The notice shall also state that the public may ask to inspect the
Plan for the project at any time during working hours and shall explain
how to request to inspect the Plan.
4. Reporting. After start of construction activities, the project sponsor shall
submit biannual reports to the ERO documenting compliance with the Plan.
After completion of construction activities, the project sponsor shall submit to
the ERO a final report summarizing construction activities, including the start
and end dates and duration of each construction phase, and the specific
information required in the Plan.
The biannual reports shall include a calculation of NOX emissions for all
construction activities completed prior to the biannual report for all phases of
construction completed. Emissions shall be reported in average daily pounds
(for each construction period during each calendar year). The biannual
IMPACT CODES:
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reports shall also include documentation supporting the use of waivers if the
engine requirements of items 1.a, 1.b, 1.c, and/or 1.d cannot be met.
Within six months of the completion of construction activities, the project
sponsor shall submit to the ERO a final report summarizing construction
activities. The final report shall indicate the start and end dates and duration of
each construction phase (or Reach and Activity). For each phase, the report
shall include detailed information required in item 3.a. The report shall also
include a final inventory of NOX emissions for all construction activities
completed. Emissions shall be reported in average daily pounds (for each
construction period during each calendar year) and total tons per calendar year.
5. Certification Statement and Onsite Requirements. Prior to commencing
construction activities, the project sponsor shall certify (1) compliance with
the Plan, and (2) all applicable requirements of the Plan have been
incorporated into contract specifications.
Mitigation Measure M-AQ-3b: Clean On-Road Trucks. The project sponsor shall
comply with the following:
1. Engine Requirements.
a. All on-road heavy-duty diesel trucks with a gross vehicle weight rating of
19,500 pounds or greater used at the project site (such as haul trucks,
water trucks, dump trucks, concrete trucks, and vendor trucks) shall be
model year 2018 or newer.
b. Use alternative fuels as commercially available, such as natural gas,
propane, hydrogen fuel cell, and electric vehicles or other fuels where
evidence suggests that NOX emissions would be reduced compared to
conventional diesel fuel.
c. Any other best technology available in the future (i.e., not available as of
2022) may be used for the above items 1.a and 1.b, provided that the
project sponsor submits documentation to the planning department
demonstrating that (1) the technology would result in comparable NOX
emissions reductions and (2) that such measures would not increase other
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pollutant emissions or result in other additional impacts, such as noise.
This may include new alternative fuels for on-road trucks.
d. Require the idling time for on-road vehicles be limited to no more than
2 minutes, except as provided in exceptions to the applicable state
regulations regarding idling for on-road vehicles. Documentation shall be
provided to truck drivers in multiple languages (e.g., English, Spanish,
Chinese) to remind operators of the 2-minute idling limit. If the majority of
the project sponsor’s construction staff speak a language other than
these, then the documentation shall be provided in that language as well.
2. Waivers. The project sponsor may, in consultation with the ERO, waive the
requirements of items 1.a and 1.b for on-road heavy duty diesel vendor trucks
delivering materials to the project site if each vendor truck entering the
project site is used only once for a single delivery of equipment or material per
reach. If this condition is met, the contractor must demonstrate that that
vendor truck was used once for a single delivery to the project site per reach.
The project sponsor may, in consultation with the ERO, waive the alternative
fuel requirements of item 1.b if alternative fuels are not commercially
available or the use of alternative fuels is not technologically feasible, would
void truck warranties, or would result in additional NOX emissions compared
to traditional fuels. For purposes of this mitigation measure, “not
commercially available” shall be defined as: (1) not being used for other largescale construction projects in the Bay Area occurring at the same time;
(2) cannot be obtained without significant delays to critical-path timing of
construction; or (3) not available within the larger Bay Area region.
3. Construction Emissions Minimization Plan. The Construction Emissions
Minimization Plan (Plan), as described in Mitigation Measure M-AQ-3a item 3
above, shall include a description of each general category of on-road trucks
required for every construction phase (or reach, etc.) and an estimate of NOX
emissions associated with all on-road trucks, in addition to all off-road
construction equipment. The description shall also specify the engine model
years and fuel type being used (e.g., diesel, electric, natural gas).
IMPACT CODES:
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4. Reporting. The report, as described in Mitigation Measure M-AQ-3a item 4,
shall include documentation of compliance with the Plan regarding on-road
trucks, in addition to off-road construction equipment. The report shall
include an estimate of NOX emissions from all on-road truck activities
completed prior to the biannual report for all phases of construction
completed. The report shall also include documentation supporting the use of
waivers if engine requirements under Item 1.a or 1.b cannot be met.
5. Certification Statement and Onsite Requirements. The Certification Statement,
as described in Mitigation Measure M-AQ-3a item 5 above, shall apply to all
applicable requirements for on-road trucks.
Mitigation Measure M-AQ-3c: Electric Worker Shuttles. The project sponsor or
the project sponsor’s contractor shall use electric shuttles to transport
construction workers from the worker parking area(s) to each construction site,
including all reaches, the Aviador Lot, and any other construction staging or
activity areas. No fossil fuel shuttles shall be permitted. The procurement and use
of all electric shuttles shall be documented and submitted to the San Francisco
Planning Department for review and approval.
Mitigation Measure M-AQ-3d: Clean Marine Vessels. The project sponsor shall
comply with the following:
1. Engine Requirements. All in-water marine equipment greater than
100 horsepower and operating for more than 20 total hours over the entire
duration of construction activities shall meet the following requirements:
a. Engines that meet or exceed U.S. Environmental Protection Agency or
California Air Resources Board Tier 4 Marine Engine emission standards.
b. Any other best available technology in the future (i.e., not available as of
2022) may be used for above item 1a., provided that the project sponsor
submits documentation to the planning department demonstrating that
(1) the technology would result in comparable NOX emissions reductions
and (2) that such measures would not increase other pollutant emissions
or result in other additional impacts, such as noise. This may include new
alternative fuels or engine technology for marine equipment (such as
IMPACT CODES:
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electric or hydrogen fuel cell equipment) that is not known or available as
of 2022.
2. Waivers. The project sponsor may, in consultation with the ERO, waive the
equipment requirements of item 1 if: (1) a particular piece of Tier 4 marine
equipment is not commercially available; (2) the contractor does not have the
required type of equipment within its current available inventory or has
ordered such equipment at least 60 days in advance and has made a good
faith effort to lease or rent such equipment but they are not available; (3) a
particular piece of Tier 4 marine equipment is technically or financially
infeasible; (4) the equipment would not produce desired emissions reduction
due to expected operating modes; or (5) there is a compelling emergency
need to use marine equipment that is not Tier 4 compliant. For purposes of
this mitigation measure, “not commercially available” shall be defined as:
(1) not being used for other large-scale construction projects in the Bay Area
occurring at the same time; (2) cannot be obtained without significant delays
to critical-path timing of construction; or (3) not available within marine
vessel fleets within the larger Bay Area region or would result in additional
NOX emissions associated with transporting the equipment from other areas
in the state or country to the project site (i.e., from Long Beach to San
Francisco). If waived, the contractor must use engines that meet or exceed
Tier 3 Marine Engine emission standards.
Any other best available technology with verifiable emissions reductions may
be included in the construction emissions minimization plan as substitutions
for item 1 above, provided documentation is submitted to the planning
department demonstrating comparable NOX emissions reductions and the
substitution would not increase other pollutant emissions or result in other
additional impacts, such as noise.
3. Maximize Trucks in Lieu of Barges: On-road trucks shall be used in place of
barges or other in-water equipment for fill placement or export during
construction of Reaches 7 and 8 unless (1) a sufficient number of on-road haul
trucks to replace barges or other in-water equipment cannot be obtained
without substantial delays to critical-path timing of the construction of
Reaches 7 and 8; (2) the truck fleet contractor does not have the required type
IMPACT CODES:
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of trucks within its current available inventory or has ordered such equipment
at least 60 days in advance and has made a good faith effort to lease or rent
such equipment but they are not available; (3) the use of trucks in lieu of
barges would not produce desired emissions reduction due to expected
operating modes; (4) there is a compelling emergency need to use marine
equipment instead of trucks; (5) the use of trucks would be technically or
economically infeasible; or (6) replacing barges with trucks would increase
other pollutant emissions or result in other additional impacts, such as noise.
All on-road trucks shall meet the requirements of Mitigation Measure M-AQ-3b.
4. Construction Emissions Minimization Plan. The Construction Emissions
Minimization Plan (Plan), as described in Mitigation Measure M-AQ-3a item 3
above, shall include a description of each general category of marine
equipment required for every construction phase (or reach, etc.) and an
estimate of emissions associated with all marine equipment, in addition to all
off-road construction equipment. The description shall also specify the engine
type and fuel type being used (e.g., diesel, electric, natural gas). The Plan shall
also include an updated calculation of expected NOX emissions for all marine
equipment activities associated with the project.
5. Reporting. The monitoring report, as described in Mitigation Measure M-AQ-3a
item 4, shall include documentation of compliance with the Plan regarding
marine equipment, in addition to off-road construction equipment. The
report shall include a calculation of NOX emissions for all marine equipment
activities completed prior to the biannual report for all phases of construction
completed. The report shall also include documentation supporting the use of
waivers if engine requirements under Item 1.a or truck substitution
requirements under Item 3 cannot be met.
6. Certification Statement and Onsite Requirements. The Certification Statement,
as described in Mitigation Measure M-AQ-3a item 5, shall apply to all
applicable requirements of the construction emissions minimization plan for
marine equipment.
Mitigation Measure M-AQ-3e: Offset Remaining Construction Emissions. The
project sponsor, with the oversight of the planning department, shall implement
IMPACT CODES:
NA = Not applicable
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one or more of the following measures to achieve annual reductions or offsets of
NOX within the San Francisco Bay Area Air Basin equal to the amount required to
reduce project NOX emissions below 54 pounds per day after implementation of
all other identified mitigation measures as calculated and approved through the
documentation submitted to the planning department as stipulated in Mitigation
Measures M-AQ-3a through M-AQ-3d.
1. Directly fund or implement a specific offset project within the San Francisco Bay Area
Air Basin. Emission reduction projects shall occur in the following locations in
order of priority to the extent available: (1) at the airport; (2) off-site within the
neighborhood surrounding the project site; (3) within the cities of South San
Francisco, San Bruno, or Millbrae; (4) within the County of San Mateo; and
(5) within the San Francisco Bay Area Air Basin. Any offsite emission reduction
projects are subject to the approval by the City. Such projects could include
strategies and control measures such as zero-emission trucks, upgrading
locomotives with cleaner engines, replacing existing diesel stationary and
standby engines with Tier 4 diesel or cleaner engines, or expanding or installing
energy storage systems (e.g., batteries, fuel cells) to replace stationary sources of
pollution. Prior to implementing the offset project, it must be approved by the
planning department, as consistent with the requirements of this mitigation
measure.
2. Pay mitigation offset fees to an independent third-party approved by the
planning department, such as the Bay Area Air Quality Management District or
other government or non-government entity. The mitigation offset fee, if
determined to be economically feasible, shall fund one or more emissions
reduction projects within the San Francisco Bay Area Air Basin. Emission
reduction projects shall occur in the following locations in order of priority to
the extent available: (1) at the airport; (2) off-site within the neighborhood
surrounding the project site; (3) within the cities of South San Francisco, San
Bruno, or Millbrae; (4) within the County of San Mateo; and (5) within the San
Francisco Bay Area Air Basin. The fee will be determined through consultation
between the project sponsor and the entity, and be based on the type of
projects available at the time of the payment.
IMPACT CODES:
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3. Memorandum of Understanding. When paying a mitigation offset fee under
item 2, the project sponsor shall enter into a memorandum of understanding
(MOU) with the entity. The MOU shall include details regarding the funds to be
paid, the administrative fee, and the timing of the emissions reductions
project(s). Acceptance of this fee by the entity shall serve as acknowledgment
and a commitment to implement an emissions reduction project(s) within a
time frame agreed upon in the MOU based on the type of project(s) selected,
after receipt of the mitigation fee to achieve the emissions reduction
objectives specified above.
4. Waivers. The ERO or designee may waive the requirement to achieve annual
reductions or offsets of NOX equal to the amount required to reduce emissions
below 54 pounds per day after implementation of Mitigation Measures M-AQ3a, M-AQ-3b, M-AQ-3c, and M-AQ-3d and all after all feasible offset projects are
implemented and offset fees are paid as described above for a specific year of
construction NOX emissions if: (1) sufficient NOX emission offset projects
within the San Francisco Bay Area Air Basin, as described in item 1, are not
available to reduce NOX emissions below 54 pounds per day when they occur
during construction; (2) the cost of the offset projects or the mitigation offset
fees, as described in item 3, are determined to be economically infeasible; or
(3) FAA determines that funding offsets would violate the airport’s grant
obligations.
5. Offset Verification Report. The project sponsor shall prepare an Annual Offset
Verification Report (Report) as follows:
a. Initial Report: the initial report shall be submitted along with the
Construction Emissions Minimization Plan described above in Mitigation
Measure M-AQ-3a. The purpose of the initial report is to determine the
additional NOX offsets needed to reduce the project’s NOX emissions below
54 pounds per day for each year of construction after implementation of
all other emission reduction measures implemented through the verified
Construction Emissions Minimization Plan described above in Mitigation
Measure M-AQ-3a.
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b. Subsequent Reports: Subsequent reports shall be submitted in the first
quarter of each year following completion of construction activities for the
prior year as shown in final development plan or equivalent. The purpose
of the subsequent reports is to determine additional NOX offsets needed to
bring the project below the thresholds of significance each year, based on
the estimate of NOX emissions for all construction activities completed as
part of the biannual reports prepared for the Construction Emissions
Minimization Plan described above in Mitigation Measure M-AQ-3a. If the
subsequent reports indicate that the project sponsor achieved greater NOX
emission reductions than necessary to reduce the project’s NOX emissions
below 54 pounds per day for the previous year, then emissions reductions
achieved through an offset project may be banked for use in the year
following the year(s) for which emissions reductions were banked. If the
subsequent reports indicate that the project sponsor failed to achieve
sufficient NOX emission reductions to reduce the project’s NOX emissions
below 54 pounds per day for the previous year, then the project sponsor
must fund or implement additional offset projects or pay additional
mitigation offset fees to achieve annual reductions of NOX equal to the
amount required to reduce emissions below 54 pounds per day. The report
shall also include documentation supporting the use of waivers if
requirements under Items 1 and 2 cannot be met.
c. Offset Project Documentation: To qualify under this mitigation measure,
any offset project implemented or mitigation offset fee paid must result in
NOX emission reductions within the San Francisco Bay Area Air Basin that
are real, permanent, quantifiable, enforceable, and surplus as defined in
the Bay Area Air Quality Management District Regulation 2, Rule 2: New
Source Review, sections 2-3-301, 2-2-211, 2-2-603, and 2-2-605. The project
sponsor shall certify that each specific emission reduction offset project
meets these requirements. The total emission offset amount shall be
calculated by summing the total annual construction emissions of NOX
(tons) after implementation of all other mitigation measures and emission
reduction features, dividing by the total number of workdays per year
(typically 260 days), converting to pounds, and subtracting the average
IMPACT CODES:
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daily threshold of 54 pounds of NOX. The documentation shall quantify the
NOX reduction(s) achieved by all offset projects to demonstrate that the
gap between the project’s mitigated emissions and the significance
threshold of 54 pounds per day of NOX has been met through the offset
project(s). Each annual Offset Verification Report shall demonstrate, based
on substantial evidence, that the project has reduced NOX emissions below
the thresholds of significance of 54 pounds per day for each year of
construction. The requirement to fund an offset project(s) described in
item 1 above and/or to pay mitigation offset fees through the MOU
described in items 2 and 3 above shall terminate if the project sponsor is
able to demonstrate that the project’s construction emissions upon the
completion of construction are less than 54 pounds per day.
d. Report Submittal: The report shall be prepared by the project sponsor and
submitted to the San Francisco Planning Department for review and
verification. Documentation of offset projects and mitigation offset
payments, as applicable, shall be provided to the San Francisco Planning
Department for review and approval prior to the start of construction for the
first year when project NOX emissions are predicted to exceed 54 pounds per
day, as set forth above in item 5.a above (Initial Report). Thereafter,
documentation of mitigation offset projects or mitigation offset payments,
as applicable, shall be provided to the San Francisco Planning Department
annually as set forth above in item 5.b above (Subsequent Reports). NOX
offsets for the previous year, if required as documented in the subsequent
offset verification reports as set forth above in item 5.b above, shall be in
place by the end of each reporting year. If the San Francisco Planning
Department determines the report is reasonably accurate, it shall approve
the report; otherwise, the planning department shall identify deficiencies
and direct the project sponsor to correct and re-submit the report for
approval.
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LTS

No mitigation required

NA

Impact AQ-5: Construction of the
LTS
proposed project would not result in other
emissions (such as those leading to odors)
adversely affecting a substantial number of
people.

No mitigation required

NA

Impact C-AQ-1: Construction of the
LTS
proposed project, in combination with
cumulative projects, would not result in
exposure of sensitive receptors to
substantial levels of fine particulate matter
(PM2.5) and toxic air contaminants under
cumulative conditions.

No mitigation required

NA

Impact C-AQ-2: Construction of the
proposed project, in combination with
cumulative projects, would not combine
with other sources of odors that would
adversely affect a substantial number of
people.

No mitigation required

NA

Environmental Impact

Impact AQ-4: Construction of the
proposed project would not result in
emissions of fine particulate matter (PM2.5)
and toxic air contaminants that would
result in exposure of sensitive receptors to
substantial air pollutant concentrations.
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EIR SECTION 4.D, BIOLOGICAL RESOURCES

Impact BI-1: Construction and operation
S
of the proposed project could have a
substantial adverse effect, either directly,
indirectly, or through habitat
modifications, on a species identified as a
candidate, sensitive, or special-status in
local or regional plans, policies, or
regulations, or by the California
Department of Fish and Wildlife or U.S. Fish
and Wildlife Service.

Mitigation Measures M-HY-1, M-BI-5a, and M-BI-5b would apply.

LTSM

Mitigation Measure M-BI-1a: Worker Environmental Awareness Program
Training. Project-specific Worker Environmental Awareness Program (WEAP)
training shall be developed and implemented by a qualified biologist and
attended by all project personnel performing demolition or ground-disturbing
work where landscaping/street trees, natural vegetation or shoreline habitats are
present prior to the start of work. The WEAP shall include environmental permit
and CEQA mitigation requirements related to biological resources for all stages of
the project and shall be repeated as necessary to ensure all personnel on the
construction crew receive the training, e.g., when new personnel are added to the
crew. The WEAP training shall generally include, but not be limited to, education
about the following:
 Applicable local, state and federal laws, environmental regulations, project
permit conditions, and penalties for non-compliance.
 Special-status plant and animal species with the potential to be encountered
on or in the vicinity of the project area during construction.
 Avoidance measures and a protocol for encountering special-status species
including a communication chain.
 Pre-construction surveys and biological monitoring requirements associated
with each phase of work and at specific locations within the project area (e.g.,
shoreline work) as biological resources and protection measures will vary
depending on where work is occurring within the site, time of year, and
construction activity.
 Known sensitive resource areas in the project vicinity that are to be avoided
and/or protected as well as approved project work areas, access roads, and
staging areas.
 Best management practices (e.g., straw wattles or spill kits) and their location
around the project area for erosion control and species exclusion, in addition
to general housekeeping requirements.
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Mitigation Measure M-BI-1b: Special-Status Plant Species Surveys and
Restoration. Botanical surveys shall be conducted where construction,
demolition, site access, materials staging, or spoils piles are planned within
coastal saltmarsh or within 50 feet of coastal saltmarsh. Surveys will follow the
most current California Department of Fish and Wildlife’s (CDFW) rare plant
survey protocol, presently the 2018 Protocols for Surveying and Evaluating
Impacts to Special-Status Native Plant Populations and Natural Communities. 4
Surveys shall maximize the likelihood of locating special-status species, include
areas of potential indirect impacts, and be conducted in the field at the time of
year when species are both evident and identifiable. If no special-status plants
are identified, no further action is required to avoid or minimize impacts to these
species.
If special-status plants are encountered in the work area, they should be avoided.
If they cannot be avoided, then the following additional measures shall be
implemented. The Airport shall, in coordination with the U.S. Fish and Wildlife
Service (USFWS) and/or CDFW (as applicable based on plant status), avoid plants
through project design, protect plants from construction activities through the
use of exclusion fencing and signage, or if avoidance and protection are not
feasible, minimize impacts to plant populations, relocate plants to other suitable
habitat nearby, or harvest seed, as appropriate to the particular species.
Prior to construction, staging areas shall be identified that avoid impacts to
special-status plants identified, and construction exclusion fencing shall be used
to define the work area to prevent disturbance to these areas. The fencing shall
be maintained through the construction phase and monitored on a weekly basis
during construction to ensure protection of rare plants and their habitat.
If avoidance is not feasible, rare plants and their seeds shall be salvaged and
relocated, and habitat restoration shall be provided to replace any destroyed
special-status plant occurrences at a minimum 1:1 ratio (i.e., no net loss) or as
specified by resource agencies based on area of lost habitat. Compensation for
loss of special-status plant populations shall include the restoration or
enhancement of temporarily impacted areas, and management of restored areas.
4

CDFW, Protocols for Surveying and Evaluating Impacts to Special-Status Native Plant Populations and Sensitive Natural Communities, March 20, 2018.
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Restoration or reintroduction shall be located onsite where feasible. At a
minimum, the restoration areas shall meet the following performance standards
by the fifth year:
a. The compensation area shall be at least the same size as the rare plant impact
area.
b. Vegetation cover and composition in special-status plant restoration areas
shall emulate existing reference populations.
c. Monitoring shall demonstrate the continued presence of rare plants in the
restoration area.
d. Invasive species cover in the restoration area shall be less than or equal to the
invasive species cover in the rare plant impact area.
Additionally, restored populations shall have a comparable number of individuals
compared to the impacted population, in an area greater than or equal to the size
of the impacted population, for at least three consecutive years without
irrigation, weeding, or other manipulation of the restoration site. The Habitat
Monitoring Plan to be prepared in accordance with Mitigation Measure M-BI-2,
Avoidance and Mitigation for Pickleweed Mat Sensitive Natural Community, shall
include the above monitoring requirements and success criteria.
Mitigation Measure M-BI-1c: Avoid and Minimize Impacts to California
Ridgway’s Rail and California Black Rail. To minimize or avoid the loss of
individual California Ridgway’s rail or California black rail within suitable habitat
(i.e., Reach 14), construction activities including vegetation management
requiring heavy equipment adjacent to tidal marsh areas (within 183 meters (600
feet) or a distance determined in coordination with the U.S. Fish and Wildlife
Service (USFWS) or the California Department of Fish and Wildlife (CDFW)), shall
be avoided during the breeding season: February 1 through August 31.
If areas within or adjacent to rail habitat cannot be avoided during the breeding
season, protocol-level surveys shall be conducted to determine rail nesting
locations. The surveys shall focus on potential habitat that could be disturbed by
construction activities during the breeding season to ensure that rails are not
breeding in these locations.
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Survey methods for rails shall follow the Site-Specific Protocol for Monitoring
Marsh Birds, which was developed for use by USFWS and partners to improve
bay-wide monitoring accuracy by standardizing surveys and increasing the ability
to share data. 5 Surveys are concentrated during the approximate period of peak
detectability, January 15 to March 25 and are structured to efficiently sample an
area in three rounds of surveys by broadcasting calls of target species during
specific periods of each survey round. Call broadcasts increase the probability of
detection compared to passive surveys when no call broadcasting is employed.
This protocol has since been adopted by Invasive Spartina Project (ISP) and Point
Blue Conservation Science to survey California Ridgway’s rails at sites throughout
San Francisco Bay Estuary. A federal Endangered Species Act section 10(a)(1)(A)
permit is required to conduct surveys. The survey protocol for California
Ridgway’s rail is summarized below.
 Previously used survey locations (points) should be used when available to
maintain consistency with past survey results. Adjacent points should be at
least 200 meters (656 feet) apart along transects in or adjacent to areas
representative of the marsh. Points should be located to minimize
disturbances to marsh vegetation. Up to eight points can be located on a
transect.
 At each transect, three surveys (rounds) are to be conducted, with the first
round of surveys initiated between January 15 and February 6, the second
round performed February 7 to February 28, and the third round March 1 to
March 25. Surveys should be spaced at least one week apart and the period
between March 25 to April 15 can be used to complete surveys delayed by
logistical or weather issues.
 Each point on a transect will be surveyed for 10 minutes each round. A
recording of calls available from USFWS is broadcast at each point. The
recording consists of 5 minutes of silence, followed by a 30-second recording
of California Ridgway’s rail vocalizations, followed by 30 seconds of silence,

5

Wood, J. K., N. Nur, L. Salas, and O. M. W. Richmond, Site-Specific Protocol for Monitoring Marsh Birds: Don Edwards San Francisco Bay and San Pablo Bay National Wildlife Refuges, prepared for the U.S.
Fish and Wildlife Service, Pacific Southwest Region Refuge Inventory and Monitoring Initiative, Point Blue Conservation Science, Petaluma, CA, 2017.
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followed by a 30-second recording of California black rail, followed by 3.5
minutes of silence.
If no breeding California Ridgway’s rails or California black rails are detected
during surveys and the resources agencies concur with the findings, or if their
breeding territories can be avoided by 600 feet (183 meters) or by a distance
established in coordination with the resource agencies, as explained above, then
project activities may proceed at that location.
If protocol surveys determine that breeding California Ridgway’s rails or
California black rails are present in the project area, the following measures
would apply to project activities conducted within 600 feet (183 meters) of a call
center (i.e., presumed breeding location) during their breeding season
(February 1 to August 31):
 A USFWS- and CDFW-approved biologist with experience recognizing
California Ridgway’s rail and California black rail vocalizations shall be on site
during construction activities occurring within 600 feet (183 meters) of
suitable rail breeding habitat.
 All biologists accessing the tidal marsh shall be trained in California Ridgway’s
rail and California black rail biology and vocalizations and will be familiar with
both species of rail and their nests.
 If a California Ridgway’s rail or California black rail vocalizes or flushes within
33 feet (10 meters), it is possible that a nest or young are nearby. If an alarmed
bird or nest is detected, work shall be stopped, and workers shall leave the
immediate area carefully and quickly. An alternate route shall be selected that
avoids this area, and the location of the sighting will be recorded to inform
future activities in the area.
 All crews working in the marsh during rail breeding season shall be trained
and supervised by a USFWS- and CDFW-approved rail biologist.
 If any activities are conducted during the rail breeding season in California
Ridgway’s rail- or California black rail-occupied marshes, biologists shall have
maps or GPS locations of the most current occurrences on the site and shall
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proceed cautiously and minimize time spent in areas where rails were
detected.
 All personnel walking in the marsh shall be required to limit time spent within
164 feet (50 meters) of an identified California Ridgway’s rail or California
black rail calling center to half an hour or less.
If a USFWS or CDFW take permit is issued for the project to address potential
impacts to California Ridgway’s rail or California black rail, the above measures
would be superseded by permit conditions.
Mitigation Measure M-BI-1d: Nesting Bird Protection Measures. Nesting birds
and their nests shall be protected during construction by use of the following
measures:
1. A qualified wildlife biologist shall conduct pre-construction nesting bird
surveys during the avian nesting breeding season (approximately February 15
to September 15) within 7 days prior to construction. Surveys shall be
performed for the project area, vehicle and equipment staging areas, and
suitable habitat within 500 feet of the project and staging areas to locate any
active bird nests.
2. If active nests are located during the pre-construction nesting bird surveys,
the qualified wildlife biologist shall evaluate if the schedule of construction
activities could affect the active nests and the following measures shall be
implemented based on their determination:
a. If construction is not likely to affect the active nest, construction may
proceed without restriction.
b. If it is determined that construction may affect the active nest, the
qualified biologist shall establish a no-disturbance buffer around the
nest(s) and all project work would halt within the buffer until a qualified
biologist determines the nest is no longer in use. Typically, these buffer
distances are up to 250 feet for passerines and 500 feet for raptors;
however, the buffers may be adjusted downward for some species, or if an
obstruction, such as a building, is within line-of-sight between the nest
and construction activities.
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c. Modifying nest buffer distances, allowing certain construction activities
within the buffer, and/or modifying construction methods in proximity to
active nests shall be done at the discretion of the qualified biologist and in
coordination with the Airport, who would notify the California Department
of Fish and Wildlife (CDFW). Necessary actions to remove or relocate an
active nest(s) shall be coordinated with the Airport and approved by
CDFW.
d. Any work that must occur within established no-disturbance buffers
around active nests shall be monitored by a qualified biologist. If adverse
effects in response to project work within the buffer are observed and
could compromise the nest, work within the no-disturbance buffer(s) shall
halt until the nest occupants have fledged.
e. Any birds that begin nesting within the project area and survey buffers
after project construction activities have begun in that project area or
buffer shall be assumed to be habituated to construction-related or similar
noise and disturbance levels and no work exclusion zones shall be
established around active nests in these cases; however, should birds
nesting nearby begin to show disturbance associated with construction
activities, no-disturbance buffers shall be established as determined by
the qualified wildlife biologist.
Mitigation Measure M-BI-1e: Roosting Bat Protection Measures. A qualified
biologist (as defined by the California Department of Fish and Wildlife [CDFW] 6)
who is experienced with bat surveying techniques (including auditory sampling
methods), behavior, roosting habitat, and identification of local bat species shall
be consulted prior to tree removal activities to conduct a pre-construction
habitat assessment of the project area. The survey will focus on suitable roost
trees to characterize potential bat habitat and identify bat sign (e.g., guano, urine
staining, dead bats). No further action is required if bat habitat or bat sign is not
detected within the project area.

6

CDFW defines the credentials of a qualified biologist within permits or authorizations issued for a project. Typical qualifications include a minimum of four years of academic training leading to a degree
and a minimum of two years of experience conducting surveys for each species that may be present in the project area.
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The following measures shall be implemented should potential roosting habitat
or potentially active bat roosts be identified during the habitat assessment in
trees to be removed for the proposed project:
1. In areas identified as potential roosting habitat during the habitat
assessment, any tree work (trimming or removal) shall occur when bats are
active, approximately during the periods of March 1 to April 15 and August 15
to October 15, to the extent feasible. These dates avoid the bat maternity
roosting season and period of winter torpor.
2. Depending on temporal guidance as defined below, the qualified biologist
shall conduct pre-construction surveys of potential bat roost sites identified
during the initial habitat assessment no more than 14 days before any tree
trimming or removal.
3. If active bat roosts or evidence of roosting is identified during preconstruction surveys, the qualified biologist shall determine the type of roost
and species, if possible. A no-disturbance buffer shall be established around
roost sites until the qualified biologist determines that they are no longer
active. The size of the no-disturbance buffer shall be determined by the
qualified biologist and will depend on the species present, roost type, existing
screening around the roost site (such as dense vegetation or a building), and
the type of construction activity to occur around the roost site.
4. If special-status bat species or maternity or hibernation roosts are detected
during these surveys, the qualified biologist shall develop appropriate
species- and roost-specific avoidance and protection measures in
coordination with CDFW. Such measures may include postponing the removal
of trees or establishing exclusionary work buffers while the roost is active
(e.g., 100-foot no-disturbance buffer).
5. The qualified biologist shall be present during building demolition, relocation,
or tree work if potential bat roosting habitat or active bat roosts are present.
Buildings and trees with active roosts shall be disturbed only under clear
weather conditions when precipitation is not forecast for three days and when
daytime temperatures are at least 50 degrees Fahrenheit.
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6. Trimming or removal of existing trees with potential bat roosting habitat or
active (non-maternity or hibernation) bat roost sites shall follow a two-step
removal process (which shall occur during the time of year when bats are
active, according to Item 1 above, and depending on the type of roost and
species present, according to Item 3 above).
a. On the first day and under supervision of the qualified biologist, tree
branches and limbs not containing cavities or fissures in which bats could
roost shall be cut using chainsaws.
b. On the following day and under the supervision of the qualified biologist,
the remainder of the tree may be trimmed or removed, either using
chainsaws or other equipment (e.g., excavator or backhoe).
c. Felled roost trees shall remain on the ground for at least 24 hours prior to
chipping, off-site removal, or other processing to allow any bats to escape,
or be inspected once felled by the qualified biologist to ensure no bats
remain within the tree and/or branches.
Mitigation Measure M-BI-1f: Prevention of Fish Entrapment and Entrainment
during Dewatering. Fish rescue operations shall occur at Reaches 7 and 8 where
dewatering and resulting isolation of fish may occur. Fish Rescue and Salvage
Plans shall be developed by the Airport or its contractors and will include detailed
procedures for fish rescue and salvage to minimize the number of individuals of
listed fish species subject to stranding during placement and removal of sheet
piles. The plans shall identify the appropriate procedures for removing fish from
construction zones and preventing fish from reentering construction zones prior
to dewatering and other construction activities. A draft plan shall be submitted to
the fish and wildlife agencies for review and approval. An authorization letter
from the National Marine Fisheries Service (NMFS), the U.S. Fish and Wildlife
Service (USFWS), and the California Department of Fish and Wildlife (CDFW) will
be required before in-water construction activities with the potential for
stranding fish can proceed.
All fish rescue and salvage operations shall be conducted under the guidance of a
qualified fish biologist and in accordance with required permits. Each fish rescue
plan shall identify the appropriate procedures for excluding fish from the
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construction zones, and procedures for removing fish if they become trapped.
The primary procedure shall be to block off the construction area and use seines
(nets) and/or dip nets to collect and remove fish. It is critical that fish rescue and
salvage operations begin as soon as possible and be completed within 48 hours
after isolation of a construction area to minimize potential predation and adverse
water quality impacts (high water temperature, low dissolved oxygen) associated
with confinement.
Additional sheet pile, block nets, or other temporary exclusion methods (e.g., silt
curtains) could be used to completely exclude fish or isolate the construction
area prior to the fish removal process. The appropriate fish exclusion or
collection method shall be determined by a qualified fish biologist, in
consultation with a designated fish and wildlife agency biologist, based on sitespecific conditions and construction methods. Capture, release, and relocation
measures shall be consistent with the general guidelines and procedures set forth
in Part IX of the most recent edition of the California Salmonid Stream Habitat
Restoration Manual 7 to minimize impacts on listed species of fish and their
habitat. All fish rescue and salvage operations shall be conducted under the
guidance of a qualified fisheries biologist. Personnel active in fish rescue efforts
shall include at least one person with a 4-year college degree in fisheries or
biology, or a related degree. This person also must have at least 2 years of
professional experience in fisheries field surveys and fish capture and handling
procedures.
The following description includes detailed fish collection, holding, handling, and
release procedures of the plan. Unless otherwise required by project permits, the
construction contractor shall provide the following:
 A minimum 7-day notice to the appropriate fish and wildlife agencies, prior to
an anticipated activity that could result in isolating fish, such as installation of
a sheet pile.
 A minimum 48-hour notice to the appropriate fish and wildlife agencies of
dewatering activities that are expected to require fish rescue.
7

CDFW, California Salmonid Stream Habitat Restoration Manual, March 2004.
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 Access for the appropriate fish and wildlife agency personnel to the
construction site for the duration of implementation of the fish rescue plan,
provided that personnel obtain a temporary badge and are escorted by
Airport staff, as required by Federal Aviation Administration regulations.
 Temporary cessation of dewatering if fish rescue workers determine that
water levels may drop too quickly to allow successful rescue of fish.
 A work site that is accessible and safe for fish rescue workers.
Fish rescue and salvage operations shall occur prior to and during dewatering. If
the enclosed area is wadable (less than 3 feet deep), fish can be herded out of the
sheet pile enclosure by dragging a seine (net) through the enclosure, starting
from the enclosed end and continuing to the sheet pile opening. Depending on
conditions, this process may need to be conducted several times. After
completing the fish herding process, the net or an exclusion screen shall be
positioned at the sheet pile opening to prevent fish from reentering the
enclosure. The net or screen mesh shall be no greater than 0.125 inch, with the
bottom edge of the net (lead line) securely weighted down to prevent fish from
entering the area by moving under the net. Screens shall be checked periodically
and cleaned of debris to permit free flow of water.
If the water depth within the sheet pile is too deep to effectively remove fish using
these methods, dewatering activities may be used to reduce the water level to an
appropriate and safe depth. Dewatering activities shall also conform to the
guidelines specified below. Following each sweep of a seine through the
enclosure, the fish rescue team shall do the following:
 Carefully bring the ends of the net together and pull in the wings, ensuring the
lead line is kept as close to the substrate as possible.
 Slowly turn the seine bag inside out to reveal captured fish, ensuring fish
remain in the water as long as possible before transfer to an aerated
container.
Dead fish of listed species shall be placed in sealed plastic bags with labels
indicating species, location, date, and time of collection, and stored on ice. These
specimens shall be frozen as soon as possible and provided to the appropriate
fish and wildlife agencies, as specified in the permits. Sites selected for release of
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rescued fish outside of the construction area shall be similar in temperature to
the area from which fish were rescued, contain ample habitat, and have a low
likelihood of fish reentering the construction area or being impinged on exclusion
nets/screens.
Dewatering shall be performed in coordination with fish rescue operations as
described above. A dewatering plan shall be submitted as part of the Storm Water
Pollution Prevention Plan/Water Pollution Control Program, detailing the
location of dewatering activities, equipment, and discharge point. Dewatering
pump intakes shall be screened to prevent entrainment of fish in accordance with
NMFS screening criteria for salmonid fry, 8 including the following:
 Perforated plate: screen openings shall not exceed 3/32 inch (2.38 mm),
measured in diameter.
 Profile bar: screen openings shall not exceed 0.0689 inch (1.75 mm) in width.
 Woven wire: screen openings shall not exceed 3/32 inch (2.38 mm), measured
diagonally (e.g., 6–14 mesh).
 Screen material shall provide a minimum of 27% open area. During the
dewatering process, a qualified biologist or fish rescue team shall remain
onsite to observe the process and remove additional fish, using the rescue
procedures described above.
Where fish rescue and salvage operations cannot be conducted effectively or
safely by fish rescue workers, it may be necessary to begin the dewatering
process prior to fish rescue. During the dewatering process, a qualified biologist
or fish rescue team shall be onsite with the aim of minimizing the number of fish
that become trapped in isolated areas or impinged on pump screen(s) or
isolation nets, based on the professional judgment of the onsite fish biologist and
the terms and conditions of the incidental take permit, if required. In the event
that the proposed methods are found to be insufficient to avoid undue losses of
fish, the qualified biologist shall modify these methods or implement alternative
methods to minimize subsequent losses.

8

NMFS, Fish Screening Criteria for Anadromous Salmonids, Southwest Region, January 1997.
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Upon dewatering to water depths at which seining can effectively occur (e.g., less
than 3 inches [0.1 meter]), the fish rescue team shall inspect the dewatered areas
to locate any remaining fish. Collection by dip net, data recording, and relocation
shall be performed as necessary according to the procedures outlined above. The
fish rescue team shall notify the contractor when the fish rescue has been
completed and construction can recommence. The results of the fish rescue and
salvage operations (including date, time, location, comments, method of capture,
fish species, number of fish, approximate age, condition, release location, and
release time) shall be reported to the appropriate fish and wildlife agencies, as
specified in the pertinent permits.
Mitigation Measure M-BI-1g: Fish and Marine Mammal Protection during Pile
Driving. Prior to the start of any in-water construction that would require pile
driving, the Airport shall prepare a National Marine Fisheries Service (NMFS)approved sound attenuation monitoring plan to protect fish and marine
mammals, and the approved plan shall be implemented during construction.
This plan shall provide detail on the sound attenuation system, detail methods
used to monitor and verify sound levels during pile driving activities (if required
based on projected in-water noise levels), and describe best management
practices to reduce impact pile-driving in the aquatic environment to an intensity
level less than 183 dB (sound exposure level, SEL) impulse noise level for fish at a
distance of 33 feet, and 160 dB (root mean square pressure level, RMS) impulse
noise level or 120 dB (RMS) continuous noise level for marine mammals at a
distance of 1,640 feet. The plan shall incorporate, but not be limited to, the
following best management practices:
 All in-water construction shall be conducted within the environmental work
window between June 1 and November 30, designed to avoid potential
impacts to fish species.
 To the extent feasible, vibratory pile drivers shall be used for the installation
of all support piles. Vibratory pile driving shall be conducted following the U.S.
Army Corps of Engineers “Proposed Procedures for Permitting Projects that
will Not Adversely Affect Selected Listed Species in California.” U.S. Fish and
Wildlife Service and NMFS completed section 7 consultation on this
document, which establishes general procedures for minimizing impacts to
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natural resources associated with projects in or adjacent to jurisdictional
waters.
 A soft start technique 9 to impact hammer pile driving shall be implemented, at
the start of each workday or after a break in impact hammer driving of 30
minutes or more, to give fish and marine mammals an opportunity to vacate
the area.
 If during the use of an impact hammer, established NMFS pile driving
thresholds are exceeded, a bubble curtain or other sound attenuation method
as described in the NMFS-approved sound attenuation monitoring plan shall
be utilized to reduce sound levels below the criteria described above. If NMFS
sound level criteria are still exceeded with the use of attenuation methods, a
NMFS-approved biological monitor shall be available to conduct surveys
before and during pile driving to inspect the work zone and adjacent waters
for marine mammals. The monitor shall be present as specified by the NMFS
during impact pile driving and ensure that:
– The safety zones established in the sound monitoring plan for the
protection of marine mammals are maintained.
– Work activities are halted when a marine mammal enters a safety zone
and resumed only after the animal has been gone from the area for a
minimum of 15 minutes.
Impact BI-2: Construction and operation
of the proposed project (Reaches 1–15)
could have a substantial adverse effect on
riparian habitat or other terrestrial
sensitive natural communities identified in
local or regional plans, policies,
regulations, or by the California
Department of Fish and Wildlife or the U.S.
Fish and Wildlife Service.

9

S

Mitigation Measure M-BI-1a would apply.

LTSM

Mitigation Measure M-BI-2: Avoidance and Mitigation for Pickleweed Mat
Sensitive Natural Community. Prior to the start of construction in
Sub-reaches 2A and 2B, and Reaches 4, 5, 6, 7, 9–11, and 13–15, the Airport shall
retain a qualified biologist (i.e., a biologist experienced at identifying coastal
saltmarsh vegetation) to clearly delineate the extent of pickleweed mat
community within 20 feet of the project work area. Pickleweed mat shall be
protected from the work area by drift fencing (e.g., orange construction fence),
which shall be maintained throughout the construction period. A qualified
biologist shall oversee the delineation and installation of fencing. Excavation,

A soft start technique is the release of the pile-driving hammer without hydraulic pressure.
IMPACT CODES:
NA = Not applicable
NI = No impact
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Environmental Impact

Level of
Significance
prior to Mitigation

Level of
Significance
after Mitigation

Mitigation Measures

vehicular traffic, staging of materials, and all other project-related activity shall
avoid non-project environmentally sensitive areas.
If the pickleweed mat community cannot be avoided, any temporarily affected
areas shall be restored to pre-construction conditions or better at the conclusion
of construction activities that occur within 20 feet of the retained pickleweed mat
in accordance with California Department of Fish and Wildlife (CDFW) and San
Francisco Bay Regional Water Quality Control Board (regional board) permits.
Compensation for permanent impacts on the sensitive natural community shall
be provided at a 1:1 or greater ratio, or as specified by U.S. Army Corps of
Engineers, regional board, and/or CDFW. If impacts to prior mitigation sites occur,
resource agencies may require a greater ratio (e.g., 2:1 or higher). Compensation
for loss of pickleweed mat may be in the form of permanent creation, restoration,
enhancement, or preservation of habitat. Compensation for loss of pickleweed
mat may also be combined with compensation for permanent loss of wetlands
under Mitigation Measure M-BI-5b: Avoidance of Impacts on Wetlands and
Waters, providing that the wetland creation, restoration, enhancement, or
preservation includes at least a 1:1 replacement ratio of pickleweed mat. To that
end, the restoration sites shall, at a minimum, meet the following performance
standards by the fifth year after restoration:
1. Native vegetation cover shall be at least 70 percent of the baseline native
vegetation cover in the impact area.
2. No more cover by invasive species shall be present than in the
baseline/impact area.
Restoration shall be detailed in a Habitat Mitigation and Monitoring Plan, which
shall be developed before the start of construction and in coordination with
permit applications and/or conditions. At a minimum, the Plan shall include:
1. Name and contact information for the property owner of the land on which
the mitigation will take place;
2. Identification of the water source for supplemental irrigation, if needed;
3. Identification of depth to groundwater;

IMPACT CODES:
NA = Not applicable
NI = No impact
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Level of
Significance
prior to Mitigation

Environmental Impact

Level of
Significance
after Mitigation

Mitigation Measures

4. Topsoil salvage and storage methods for areas that support special-status
plants;
5. Site preparation guidelines to prepare for planting, including coarse and fine
grading;
6. Plant material procurement, including assessment of the risk of introduction
of plant pathogens through the use of nursery-grown container stock vs.
collection and propagation of site-specific plant materials, or use of seeds;
7. A planting plan outlining species selection, planting locations, and spacing for
each vegetation type to be restored;
8. Planting methods, including containers, hydroseed or hydromulch, weed
barriers, and cages, as needed;
9. Soil amendment recommendations, if needed;
10. An irrigation plan, with proposed rates (in gallons per minute), schedule (i.e.,
recurrence interval), and seasonal guidelines for watering;
11. A site protection plan to prevent unauthorized access, accidental damage,
and vandalism;
12. Weeding and other vegetation maintenance tasks and schedule, with specific
thresholds for acceptance of invasive species;
13. Performance standards by which successful completion of mitigation can be
assessed relative to a relevant baseline or reference site, and by which
remedial actions will be triggered;
14. Success criteria that shall include the minimum performance standards
described above (e.g., at least 70 percent of the baseline native vegetation
cover);
15. Monitoring methods and schedule;
16. Reporting requirements and schedule (e.g., annual reporting);
17. Adaptive management and corrective actions to achieve the established
success criteria; and

IMPACT CODES:
NA = Not applicable
NI = No impact
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18. An educational outreach program to inform operations and maintenance
departments of local land management and utility agencies of the mitigation
purpose of restored areas to prevent accidental damages.
The Habitat Mitigation and Monitoring Plan and all field documentation,
prepared in coordination with the appropriate regulatory agencies, shall be
submitted to a designee from the Airport for review and approval prior to the
issuance of any demolition, grading, or building permit for construction that
would occur within 20 feet of the pickleweed mat sensitive natural community.
Impact BI-3: Construction and operation
of the proposed project (Reach 16) would
not have a substantial adverse effect on
riparian habitat or other terrestrial
sensitive natural communities identified in
local or regional plans, policies,
regulations, or by the California
Department of Fish and Wildlife or the U.S.
Fish and Wildlife Service.

NI

No mitigation required

NA

Impact BI-4: The proposed project would
not have a substantial adverse effect on
marine sensitive natural communities
identified in local or regional plans,
policies, regulations, or by the National
Marine Fisheries Service.

NI

No mitigation required

NA

Mitigation Measure M-BI-5a: Avoidance of Impacts on Wetlands and Waters.
The Airport and its contractors for the specific construction activity to be
undertaken shall minimize impacts on waters of the United States and waters of
the state, including wetlands, by implementing the following measures:

LTSM

Impact BI-5: Construction and operation
S
of the proposed project (Reaches 1–15)
could have a substantial adverse effect on
state or federally protected wetlands
(including, but not limited to, marsh, vernal
pool, coastal) through direct removal,
filling, hydrological interruption, or other
means.
IMPACT CODES:
NA = Not applicable
NI = No impact
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 The proposed project shall be designed to avoid, to the extent practical, work
within wetlands and/or waters under the jurisdiction of the U.S. Army Corps of
Engineers (USACE), the San Francisco Bay Regional Water Quality Control
Board (regional board), the California Department of Fish and Wildlife (CDFW)
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Environmental Impact

Level of
Significance
after Mitigation

Mitigation Measures

and the San Francisco Bay Conservation and Development Commission
(BCDC). If applicable, permits or approvals shall be sought from the above
agencies, as required. Where wetlands or other water features must be
disturbed, the minimum area of disturbance necessary for construction shall
be identified and the area outside avoided.
 Before the start of construction within 50 feet of any wetlands and drainages,
appropriate measures shall be taken to ensure protection of the wetland from
construction runoff or direct impact from equipment or materials, such as the
installation of a silt fence, and signs indicating the required avoidance shall be
installed. No equipment mobilization, grading, clearing, or storage of
equipment or machinery, or similar activity, shall occur until a qualified
biologist has inspected and approved the fencing installed around these
features. The construction contractor for the specific construction activity to
be undertaken shall ensure that the temporary fencing is maintained until
construction activities are complete. No construction activities, including
equipment movement, storage of materials, or temporary spoils stockpiling,
shall be allowed within the fenced areas protecting wetlands.
 Where disturbance to jurisdictional wetlands or waters cannot be avoided,
any temporarily affected jurisdictional wetlands or waters shall be restored to
pre-construction conditions or better at the end of construction, in
accordance with the requirements of USACE, regional board, and/or BCDC
permits. Compensation for permanent impacts on wetlands or waters shall be
provided at a 1:1 ratio, or as agreed upon by USACE, regional board, and
BCDC. Compensation for loss of wetlands may be in the form of permanent
creation, restoration, enhancement, or preservation of habitat. Any habitat
creation or restoration must be subject to the restrictions in FAA Airport
Circular 150/5200-33B, Hazardous Wildlife Attractants on or Near Airports. To
that end, the restoration or compensation sites shall, at a minimum, meet the
following performance standards by the fifth year after restoration:
1) Wetlands restored or constructed as federal wetlands meet the applicable
federal criteria for jurisdictional wetlands, and wetlands restored or

IMPACT CODES:
NA = Not applicable
NI = No impact
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constructed as state wetlands meet the state criteria for jurisdictional
wetlands.
2) No more cover by invasive species shall be present than in the
baseline/impact area pre-project.
Restoration and compensatory mitigation activities shall be described in the
Habitat Mitigation and Monitoring Plan prescribed by Mitigation Measure M-BI-2,
Avoidance and Mitigation for Pickleweed Mat Sensitive Natural Community.
Mitigation Measure M-BI-5b: Compensation for Fill of Wetlands and Waters.
The Airport shall provide compensatory mitigation for placement of fill
associated with installation of new structures in San Francisco Bay at all
applicable reaches and fill of the seasonal wetlands in Reach 2B, as further
determined by the regulatory agencies with authority over these features during
the permitting process.
Compensation may include compensatory mitigation, shoreline improvements or
intertidal/subtidal habitat enhancements through removal of chemically treated
wood material (e.g., pilings, decking, etc.) by pulling, cutting, or breaking off piles
at least 1 foot below mudline or removal of other unengineered debris (e.g.,
concrete-filled drums or large pieces of concrete), as well as creation, restoration,
or enhancement of wetlands and waters. Any compensatory mitigation, shoreline
improvements, or habitat enhancements must be subject to the restrictions in FAA
Airport Circular 150/5200-33B, Hazardous Wildlife Attractants on or Near Airports.
Impact BI-6: Construction and operation
NI
of the proposed project (Reach 16) would
not have a substantial adverse effect on
state or federally protected wetlands
(including, but not limited to, marsh, vernal
pool, coastal) through direct removal,
filling, hydrological interruption, or other
means.

IMPACT CODES:
NA = Not applicable
NI = No impact
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Impact BI-7: Construction and operation
S
of the proposed project (Reaches 1–15)
could interfere substantially with the
movement of a 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.

Mitigation Measures M-HY-1, M-BI-1f, and M-BI-1g would apply.

LTSM

Impact BI-8: Construction and operation
LTS
of the proposed project (Reach 16) would
not interfere substantially with the
movement of a 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.

No mitigation required

NA

Impact BI-9: The proposed project
S
(Reaches 1–15) could conflict with local
policies or ordinances protecting biological
resources, such as a tree preservation
policy or ordinance.

Mitigation Measures M-HY-1, M-BI-1f, M-BI-1g, M-BI-2, M-BI-5a, and M-BI-5b would LTSM
apply.

Impact BI-10: The proposed project
NI
(Reach 16) would not conflict with local
policies or ordinances protecting biological
resources, such as a tree preservation
policy or ordinance.

No mitigation required

NA

Impact C-BI-1: The proposed project, in
combination with cumulative projects,
could result in significant constructionrelated or operational cumulative impacts
on biological resources.

Mitigation Measures M-BI-1a, M-BI-1d, and M-BI-1e would apply.

LTSM

Environmental Impact

IMPACT CODES:
NA = Not applicable
NI = No impact

Case No. 2020-004398ENV

S

LTS = Less-than-significant or negligible impact; no mitigation required
LTSM = Less than significant impact with mitigation

SFO Shoreline Protection Program

S-40

S = Significant impact
SUM = Significant and unavoidable impact with mitigation

Draft EIR
August 2022

Summary
S.3. Summary of Impacts and Mitigation MeasuresSummary of Impacts and Mitigation Measures

Level of
Significance
prior to Mitigation

Environmental Impact

Level of
Significance
after Mitigation

Mitigation Measures
EIR SECTION 4.E, GEOLOGY AND SOILS

Impact GE-1: The proposed project would
not expose people or structures to the risk
of loss, injury, or death involving seismic
groundshaking or seismically induced
ground failure.

LTS

No mitigation required

NA

Impact GE-2: The proposed project would
not be located on a geologic unit or soil
that is unstable, or that would become
unstable because of the project, and
potentially result in on- or off-site
landslide, lateral spreading, subsidence,
liquefaction, or collapse.

LTS

No mitigation required

NA

Impact C-GE-1: The proposed project, in
combination with cumulative projects,
would not result in a significant cumulative
impact on geology, seismicity, soils or
paleontological resources

LTS

No mitigation required

NA

EIR SECTION 4.F, HYDROLOGY AND WATER QUALITY

Impact HY-1: Construction and
S
maintenance of the proposed project could
violate water quality standards or waste
discharge requirements or otherwise
substantially degrade water quality.

Mitigation Measure M-HY-1a: In-Water Construction Water Quality
Management Plan. The Airport or its construction contractor(s) shall implement
an In-Water Construction Water Quality Management Plan (Plan). The Plan shall
be reviewed and approved by Bay Pollution Prevention Program staff prior to
commencing in-water construction activities. In order to avoid and/or minimize
potential impacts to waters of the United States and state, water quality, and
biological resources the following minimum construction BMPs would be
implemented as part of the Plan. These minimum measures would be subject to
modification and additions based upon regulatory and resource agency review:

LTSM

 Unless otherwise specified by the LTMS Program, in-water construction
activities (including dredging, removal of structures, and pile installation)
IMPACT CODES:
NA = Not applicable
NI = No impact
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shall be restricted to the National Oceanic and Atmospheric Administration
(NOAA) approved environmental work window (June 1 to November 30).
 No debris, rubbish, creosote-treated wood, soil, silt, cement, concrete, or
washings thereof, or other construction-related materials or wastes, oil, or
petroleum products shall be placed in a location where it would be subject to
erosion by rain, wind, or waves and allowed to enter jurisdictional waters,
including as a result of fueling activities and storage of hazardous materials.
 No fresh concrete or concrete washings shall enter into jurisdictional waters.
Fresh concrete will be isolated until it no longer poses a threat to water
quality using appropriate measures, including exclusion of poured concrete
from jurisdictional waters, such as open San Francisco Bay waters or the
wetted channel of San Bruno Channel and Millbrae Channel. Contractor shall
use only designated concrete transit vehicle cleanout stations for cleanout.
 Protective measures shall be utilized to prevent accidental discharges to
waters during fueling, cleaning, and maintenance.
 Floating booms shall be used to contain debris discharged into waters and
any debris shall be removed as soon as possible, and no later than the end of
each workday.
 To limit turbidity impacts, barges shall be kept closely alongside the dredge
and seals shall be frequently checked for proper fit.
 Machinery or construction materials not essential for project improvements
shall not be allowed at any time in the intertidal zone. The construction
contractor shall be responsible for checking daily tide and current reports.
 Well-maintained equipment shall be used.
 A spill prevention contingency plan for hazardous waste spills into San
Francisco Bay shall be prepared for review and approval by BPPP staff. The
plan shall include, at a minimum, floating booms and absorbent materials to
recover hazardous wastes.
 SFO or its contractor(s) shall prepare an Anchoring Plan that applies to all
ships, barges, and other open water vessels and describes procedures for
IMPACT CODES:
NA = Not applicable
NI = No impact
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deploying, using, and recovering anchorages. The Anchoring Plan shall
include, but not be limited to, the following elements:
– Description of anchor set and anchor leg (wires, winches, and other
support equipment).
– Description of vessels to be anchored and support tugs to be used.
– Description and delineation of safety zone and anchor zone, including
identification and mapping all areas of biological significance and hard
substrate found within the work area.
– Anchoring procedures.
– All elements of the Anchoring Plan shall be in compliance with U.S. Coast
Guard regulations.
Mitigation Measure M-HY-1b: Implement Dewatering BMPs for In-Water Work.
If dewatering effluent produced during construction of the shoreline protection
system is to be discharged directly to San Francisco Bay, the construction
specifications shall include a requirement that the construction contractor(s)
prepare and implement a Water Quality Control Plan for Dewatering Activities
(Plan). The Plan shall be reviewed and approved by BPPP staff prior to conducting
dewatering activities. The plan shall specify, at a minimum, water quality
monitoring to be conducted at least once daily no more than 1,000 feet from the
point of discharge as well as the implementation of operational controls and/or
BMPs for the treatment of sediment-laden water produced during dewatering
activities. Operational controls include reducing the rate of discharge or
periodically ceasing dewatering activities to allow suspended sediments to settle
out of the water column in areas undergoing dewatering. BMPs could include, but
not be limited to discharging water through filtration media, such as filter bags or a
similar filtration device, installing in-water silt curtains or other sediment
containment devices in shallow waters at the point of discharge to facilitate rapid
settlement and the avoidance of dispersion to bay waters, or installing an onsite
dewatering treatment system, such as settlement tanks that allow suspended
solids to settle out of dewatering effluent prior to discharge. The discharge must
also be applied at a sufficient distance from newly installed perimeter dike
foundation or other areas that could be damaged or result in increases in turbidity
IMPACT CODES:
NA = Not applicable
NI = No impact
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or suspended sediment from the erosive action of dewatering discharges. BMPs
developed and implemented shall remove sediment in a manner sufficient to meet
the Water Quality Objective for turbidity as specified in the Water Quality Control
Plan for the San Francisco Bay Basin (Basin Plan). Specifically, receiving waters
shall be free of changes in turbidity that cause nuisance or adversely affect
beneficial uses. Increases from normal background light penetration or turbidity
relatable to waste discharge shall not be greater than 10 percent in areas where
natural turbidity is greater than 50 NTU and shall not be greater than 20 percent in
areas where natural turbidity is less than 50 NTU.
Impact HY-2: The proposed project would
not change the shoreline of San Francisco
Bay to a degree that scour, erosion, and
deposition would substantially alter the
bay floor nor would the proposed project
cause substantial sediment transport
capable of degrading water quality

LTS

No mitigation required

NA

Impact HY-3: The proposed project would LTS
not 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 that
would result in substantial erosion,
siltation, or flooding onsite or offsite.

No mitigation required

NA

Impact HY-4: The proposed project would
not create or contribute runoff water that
would exceed the capacity of existing or
planned stormwater drainage systems or
provide substantial additional sources of
polluted runoff.

No mitigation required

NA

IMPACT CODES:
NA = Not applicable
NI = No impact
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Impact HY-5: The proposed project would
not impede or redirect flood flows such that
substantial adverse effects would result.

LTS

No mitigation required

NA

Impact HY-6: The proposed project would
not risk the release of pollutants from
project inundation in flood hazard,
tsunami, or seiche zones.

LTS

No mitigation required

NA

Impact HY-7: The proposed project would LTS
not conflict with or obstruct implementation
of a water quality control plan.

No mitigation required

NA

Impact C-HY-1: The proposed project, in
combination with cumulative projects,
would not result in cumulative impacts on
hydrology or water quality.

No mitigation required

NA

Environmental Impact

IMPACT CODES:
NA = Not applicable
NI = No impact
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Table S-2

Summary of Impacts of the Proposed Project Identified in the Initial Study
Level of
Significance
prior to Mitigation

Environmental Impact

Level of
Significance
after Mitigation

Mitigation Measures
INITIAL STUDY SECTION E.1, LAND USE AND PLANNING

Impact LU-1: The proposed
project would not physically
divide an established
community.

LTS

No mitigation required.

NA

Impact LU-2: The proposed
project would not cause a
significant physical
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.

LTS

No mitigation required

NA

Impact C-LU-1: The proposed
project, in combination with
cumulative projects, would not
result in a significant
cumulative impact related to
land use and planning.

LTS

No mitigation required

NA

INITIAL STUDY SECTION E.2, AESTHETICS

Impact AE-1: The proposed
project would not have a
substantial adverse effect on a
scenic vista.

IMPACT CODES:
NA = Not applicable
NI = No impact
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Impact AE-2: The proposed
project would not damage
scenic resources, including but
not limited to trees, rock
outcroppings, and historic
buildings within a state scenic
highway.

NI

No mitigation required

NA

Impact AE-3: The proposed
project would not substantially
degrade the existing visual
character or quality of public
views of the site and its
surroundings.

LTS

No mitigation required

NA

Impact AE-4: The proposed
project would not create a new
source of substantial light or
glare that would adversely
affect day or nighttime views in
the area.

LTS

No mitigation required

NA

Impact C-AE-1: The proposed
project, in combination with
cumulative projects, would not
result in a significant
cumulative impact related to
aesthetics.

LTS

No mitigation required

NA

Environmental Impact

IMPACT CODES:
NA = Not applicable
NI = No impact
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INITIAL STUDY SECTION E.3, POPULATION AND HOUSING

Impact PH-1: The proposed
project would not induce
substantial unplanned
population growth, either
directly or indirectly.

LTS

No mitigation required

NA

Impact C-PH-1: The proposed
project, in combination with
cumulative projects, would not
have a significant cumulative
impact related to population or
housing.

LTS

No mitigation required

NA

INITIAL STUDY SECTION E.4, CULTURAL RESOURCES

Impact CR-2: The proposed
project could cause a
substantial adverse change in
the significance of an
archeological resource
pursuant to CEQA Guidelines
section 15064.5.

S

Mitigation Measure M-CR-2a: Accidental Discovery. The following mitigation measure is
required to avoid any potential adverse effect from the proposed project on accidentally
discovered buried or submerged historical resources as defined in CEQA Guidelines
section 15064.5(a) and (c).

LTSM

ALERT Sheet. SFO shall distribute the Planning Department archeological resource “ALERT”
sheet to the project prime contractor; to any project subcontractor (including demolition,
excavation, grading, foundation, pile driving, etc. firms); or utilities firm involved in soilsdisturbing activities within the project site. Prior to any soils-disturbing activities being
undertaken, each contractor is responsible for ensuring that the “ALERT” sheet is circulated
to all field personnel, including machine operators, field crew, pile drivers, supervisory
personnel, etc. SFO shall provide the Environmental Review Officer (ERO) with a signed
affidavit from the responsible parties (prime contractor, subcontractor(s), and utilities firm)
confirming that all field personnel have received copies of the Alert Sheet.
Discovery, Stop Work, and Notification. Should any indication of an archeological resource be
encountered during any soils-disturbing activity of the project, SFO shall immediately notify
the ERO and shall immediately suspend any soils-disturbing activities in the vicinity of the
discovery until the ERO has determined what additional measures should be undertaken.

IMPACT CODES:
NA = Not applicable
NI = No impact
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Archeological Consultant Identification and Evaluation. If the ERO determines that an
archeological resource may be present within the project site, SFO shall retain the services of
an archeological consultant. The archeological consultant shall advise the ERO as to whether
the discovery is an archeological resource as well as if it retains sufficient integrity and is of
potential scientific/historical/cultural significance. If an archeological resource is present, the
archeological consultant shall identify, document, and evaluate the archeological resource.
The archeological consultant shall make a recommendation as to what action, if any, is
warranted. Based on this information, the ERO may require, if warranted, specific additional
measures to be implemented by SFO.
Discovery Treatment Determination. Measures might include preservation in situ of the
archeological resource; an archeological monitoring program; an archeological testing
program; and/or an archeological interpretation program. If an archeological interpretive,
monitoring, and/or testing program is required, it shall be consistent with the Environmental
Planning Division guidelines for such programs and shall be implemented immediately. The
ERO may also require that SFO immediately implement a site security program if the
archeological resource is at risk from vandalism, looting, or other damaging actions.
Consultation with Descendant Communities. On discovery of an archeological site associated
with descendant Native Americans, the Overseas Chinese, or other potentially interested
descendant group an appropriate representative of the descendant group and the ERO shall
be contacted. The representative of the descendant group shall be given the opportunity to
monitor archeological field investigations of the site and to offer recommendations to the
ERO regarding appropriate archeological treatment of the site, of recovered data from the
site, and, if applicable, any interpretative treatment of the associated archeological site.
Archeological Data Recovery Plan. An archeological data recovery program shall be conducted
in accordance with an Archeological Data Recovery Plan (ADRP) if all three of the following
apply: (1) a resource has potential to be significant, (2) preservation in place is not feasible,
and (3) the ERO determines that an archeological data recovery program is warranted. The
project archeological consultant, SFO, and ERO shall meet and consult on the scope of the
ADRP. The archeological consultant shall prepare a draft ADRP that shall be submitted to the
ERO for review and approval.
The ADRP shall identify how the proposed data recovery program will preserve the significant
information the archeological resource is expected to contain. That is, the ADRP will identify
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what scientific/historical research questions are applicable to the expected resource, what
data classes the resource is expected to possess, and how the expected data classes would
address the applicable research questions. Data recovery, in general, should be limited to the
portions of the historical property that could be adversely affected by the proposed project.
Destructive data recovery methods shall not be applied to portions of the archeological
resources if nondestructive methods are practical.
The scope of the ADRP shall include the following elements:
 Field Methods and Procedures. Descriptions of proposed field strategies, procedures, and
operations.
 Cataloging and Laboratory Analysis. Description of selected cataloging system and artifact
analysis procedures.
 Discard and Deaccession Policy. Description of and rationale for field and post-field discard
and deaccession policies.
 Security Measures. Recommended security measures to protect the archeological resource
from vandalism, looting, and non-intentionally damaging activities.
 Final Report. Description of proposed report format and distribution of results.
 Curation. Description of the procedures and recommendations for the curation of any
recovered data having potential research value, identification of appropriate curation
facilities, and a summary of the accession policies of the curation facilities.
Human Remains and Funerary Objects. The treatment of human remains and of funerary
objects discovered during any soils disturbing activity shall comply with applicable State and
federal laws. This shall include immediate notification of the San Mateo County Coroner and,
in the event of the Coroner’s determination that the human remains are Native American
remains, notification of the California State Native American Heritage Commission (NAHC),
which will appoint a Most Likely Descendant (MLD). The MLD will complete his or her
inspection of the remains and make recommendations or preferences for treatment within 48
hours of being granted access to the site (Public Resources Code section 5097.98). The ERO
also shall be notified immediately upon the discovery of human remains.
SFO and ERO shall make all reasonable efforts to develop a Burial Agreement (Agreement)
with the MLD, as expeditiously as possible, for the treatment and disposition, with
appropriate dignity, of human remains and associated or unassociated funerary objects (as
IMPACT CODES:
NA = Not applicable
NI = No impact

Case No. 2020-004398ENV

LTS = Less-than-significant or negligible impact; no mitigation required
LTSM = Less than significant impact with mitigation

SFO Shoreline Protection Program

S-50

S = Significant impact
SUM = Significant and unavoidable impact with mitigation

Draft EIR
August 2022

Summary
S.3. Summary of Impacts and Mitigation MeasuresSummary of Impacts and Mitigation Measures

Environmental Impact

Level of
Significance
prior to Mitigation

Level of
Significance
after Mitigation

Mitigation Measures

detailed in CEQA Guidelines section 15064.5(d)). The Agreement shall take into consideration
the appropriate excavation, removal, recordation, scientific analysis, custodianship, curation,
and final disposition of the human remains and associated or unassociated funerary
objects. If the MLD agrees to scientific analyses of the remains and/or associated or
unassociated funerary objects, the archeological consultant shall retain possession of the
remains and associated or unassociated funerary objects until completion of any such
analyses, after which the remains and associated or unassociated funerary objects shall be
reinterred or curated as specified in the Agreement.
Both parties are expected to make a concerted and good faith effort to arrive at a Burial
Agreement. However, if SFO and the MLD are unable to reach an Agreement on scientific
treatment of the remains and/or funerary objects, the ERO, with cooperation of SFO, shall
ensure that the remains and/or funerary objects are stored securely and respectfully until
they can be reinterred on the project site, with appropriate dignity, in a location not subject
to further or future subsurface disturbance, in accordance with the provisions of state law.
Treatment of historic-period human remains and of associated or unassociated funerary
objects discovered during any soil-disturbing activity, additionally, shall follow protocols laid
out in the project archeological treatment document, and other relevant agreement
established between SFO, the San Mateo County Coroner, and the ERO.
Public Interpretation Plan. The project archeological consultant shall submit a Public
Interpretation Plan (PIP) if a significant archeological resource is discovered during a project.
The PIP shall describe the interpretive product(s); locations or distribution of interpretive
materials or displays; the proposed content and materials; persons or groups to be consulted
for input on culturally appropriate interpretation, as applicable; the producers or artists of
the displays or installation; and a long-term maintenance program. The PIP shall be sent to
the ERO for review and approval. The PIP shall be implemented prior to occupancy of the
project.
Archeological Resources Report. The project archeological consultant shall submit a
confidential draft Archeological Resources Report (ARR) to the ERO that evaluates the
historical significance of any discovered archeological resource, describes the archeological
and historical research methods employed in the archeological monitoring/data recovery
program(s) undertaken, and discusses curation arrangements.
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Once approved by the ERO, copies of the approved ARR shall be distributed as follows:
California Archeological Site Survey Northwest Information Center (NWIC) shall receive one
copy, and the ERO shall receive a copy of the transmittal of the ARR to the NWIC. The
environmental planning division of the planning department shall receive one bound
hardcopy of the ARR. Digital files that shall be submitted to the environmental division
include an unlocked, searchable PDF version of the ARR, GIS shapefiles of the site and feature
locations, any formal site recordation forms (CA DPR 523 series), and/or documentation for
nomination to the National Register of Historic Places/California Register of Historical
Resources. The PDF ARR, GIS files, recordation forms, and/or nomination documentation
should be submitted via USB or other stable storage device. If a descendant group was
consulted during archeological treatment or will be consulted in the development of
interpretive materials, a PDF of the ARR shall be provided to the representative of the
descendant group.
Curation. If archeological data recovery is undertaken, materials and samples of future
research value from significant archeological resources shall be permanently curated at a
facility approved by the ERO.
Mitigation Measure M-CR-2b: Archeological Testing. Based on a reasonable presumption
that buried or submerged archeological resources that qualify as historical resources under
CEQA may be present within the project site, the following measures shall be undertaken to
avoid any potentially significant adverse effects from the proposed project on such
archeological resources.
In consultation with the ERO, SFO shall retain the services of an archeological consultant with
demonstrated geoarcheological expertise. The archeological consultant shall undertake an
archeological testing program as specified herein. In addition, the consultant shall be
available to conduct an archeological monitoring and/or data recovery program if required
pursuant to this measure. The archeological consultant’s work shall be conducted in
accordance with this measure at the direction of the Environmental Review Officer (ERO). All
plans and reports prepared by the consultant as specified herein shall be submitted first and
directly to the ERO for review and comment and shall be considered draft reports subject to
revision until final approval by the ERO. Archeological monitoring and/or data recovery
programs required by this measure could suspend construction of the project for up to a
maximum of four weeks. At the direction of the ERO, the suspension of construction can be
extended beyond four weeks only if such a suspension is the only feasible means to reduce to
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a less-than-significant-level potential effects on a significant archeological resource as
defined in CEQA Guidelines section 15064.5(a)(c).
Archeological Testing Program. The purpose of the archeological testing program will be to
determine to the extent possible the presence or absence of archeological resources and to
identify and to evaluate whether any archeological resource encountered on the site
constitutes an historical resource under CEQA.
The archeological testing program shall be conducted in accordance with an approved
Archeological Testing Plan (ATP). The archeological consultant and the ERO shall consult on
the scope of the ATP, which shall be approved by the ERO prior to any project-related soils
disturbing activities commencing. The ATP shall be submitted first and directly to the ERO for
review and comment and shall be considered a draft subject to revision until final approval by
the ERO. The archeologist shall implement the approved testing as specified in the approved
ATP prior to and/or during construction.
The ATP shall identify the property types of the expected archeological resource(s) that
potentially could be adversely affected by the proposed project, lay out what
scientific/historical research questions are applicable to the expected resource, what data
classes the resource is expected to possess, and how the expected data classes would
address the applicable research questions. The ATP shall also identify the testing method to
be used, the depth or horizontal extent of testing, and the locations recommended for testing
and shall identify archeological monitoring requirements for construction soil disturbance as
warranted.
Discovery Treatment Determination. At the completion of the archeological testing program,
the archeological consultant shall submit a written summary of the findings to the ERO. The
findings memo shall describe and identify each resource and provide an initial assessment of
the integrity and significance of encountered archeological deposits.
If the ERO in consultation with the archeological consultant determines that a significant
archeological resource is present and that the resource could be adversely affected by the
proposed project, the ERO, in consultation with SFO, shall determine whether preservation of
the resource in place is feasible. If so, the proposed project shall be re-designed so as to avoid
any adverse effect on the information potential or other characteristics that were the basis for
determining the archeological resource to be significant, and the archeological consultant
shall prepare a cultural resource preservation plan (CRPP), which shall be implemented by
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SFO during construction. The consultant shall submit a draft CRPP to the planning
department for review and approval.
If preservation in place is not feasible, a data recovery program shall be implemented, unless
the ERO determines that the archeological resource is of greater interpretive than research
significance and that interpretive use of the resource is feasible. The ERO in consultation with
the archeological consultant shall also determine if additional treatment is warranted, which
may include additional testing and/or construction monitoring.
Consultation with Descendant Communities. On discovery of an archeological site associated
with descendant Native Americans, the Overseas Chinese, or other potentially interested
descendant group an appropriate representative of the descendant group and the ERO shall
be contacted. The representative of the descendant group shall be given the opportunity to
monitor archeological field investigations of the site and to offer recommendations to the
ERO regarding appropriate archeological treatment of the site, of recovered data from the
site, and, if applicable, any interpretative treatment of the associated archeological site. A
copy of the Archeological Resources Report (ARR) shall be provided to the representative of
the descendant group.
Archeological Data Recovery Plan. An archeological data recovery program shall be conducted
in accordance with an Archeological Data Recovery Plan (ADRP) if all three of the following
apply: (1) a resource has potential to be significant, (2) preservation in place is not feasible,
and (3) the ERO determines that an archeological data recovery program is warranted. The
archeological consultant, SFO, and ERO shall meet and consult on the scope of the ADRP
prior to preparation of a draft ADRP. The archeological consultant shall submit a draft ADRP
to the ERO. The ADRP shall identify how the proposed data recovery program will preserve
the significant information the archeological resource is expected to contain. That is, the
ADRP will identify what scientific/historical research questions are applicable to the expected
resource, what data classes the resource is expected to possess, and how the expected data
classes would address the applicable research questions. Data recovery, in general, should be
limited to the portions of the historical property that could be adversely affected by the
proposed project. Destructive data recovery methods shall not be applied to portions of the
archeological resources if nondestructive methods are practical.
The scope of the ADRP shall include the following elements:
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 Field Methods and Procedures. Descriptions of proposed field strategies, procedures, and
operations.
 Cataloging and Laboratory Analysis. Description of selected cataloging system and artifact
analysis procedures.
 Discard and Deaccession Policy. Description of and rationale for field and post-field
discard and deaccession policies.
 Security Measures. Recommended security measures to protect the archeological
resource from vandalism, looting, and non-intentionally damaging activities.
 Final Report. Description of proposed report format and distribution of results.
 Curation. Description of the procedures and recommendations for the curation of any
recovered data having potential research value, identification of appropriate curation
facilities, and a summary of the accession policies of the curation facilities.
Human Remains and Funerary Objects. The treatment of human remains and funerary objects
discovered during any soils disturbing activity shall comply with applicable State and federal
laws. This shall include immediate notification of the San Mateo County Coroner and, in the
event of the Coroner’s determination that the human remains are Native American remains,
notification of the California State Native American Heritage Commission, which will appoint
a Most Likely Descendant (MLD). The MLD will complete his or her inspection of the remains
and make recommendations or preferences for treatment within 48 hours of being granted
access to the site (Public Resources Code section 5097.98). The ERO also shall be notified
immediately upon the discovery of human remains.
SFO and ERO shall make all reasonable efforts to develop a Burial Agreement (Agreement)
with the MLD, as expeditiously as possible, for the treatment and disposition, with
appropriate dignity, of human remains and associated or unassociated funerary objects (as
detailed in CEQA Guidelines section 15064.5(d)). The Agreement shall take into consideration
the appropriate excavation, removal, recordation, scientific analysis, custodianship, curation,
and final disposition of the human remains and associated or unassociated funerary objects.
If the MLD agrees to scientific analyses of the remains and/or associated or unassociated
funerary objects, the archeological consultant shall retain possession of the remains and
associated or unassociated funerary objects until completion of any such analyses, after
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which the remains and associated or unassociated funerary objects shall be reinterred or
curated as specified in the Agreement.
Nothing in existing state regulations or in this mitigation measure compels SFO and the ERO
to accept treatment recommendations of the MLD. However, if the ERO, SFO, and MLD are
unable to reach an agreement on scientific treatment of the remains and associated or
unassociated funerary objects, the ERO, with cooperation of SFO, shall ensure that the
remains associated or unassociated funerary objects are stored securely and respectfully
until they can be reinterred on the property, with appropriate dignity, in a location not
subject to further or future subsurface disturbance.
Treatment of historic-period human remains and of associated or unassociated funerary
objects discovered during any soil-disturbing activity, additionally, shall follow protocols laid
out in the project’s archeological treatment documents, and in any related agreement
established between SFO, the San Mateo County Coroner, and the ERO.
Archeological Public Interpretation Plan. The project archeological consultant shall submit an
Archeological Public Interpretation Plan (APIP) if a significant archeological resource is
discovered during a project. The APIP shall describe the interpretive product(s); locations or
distribution of interpretive materials or displays; persons or groups consulted in the
development of interpretive content; the proposed content and materials; the producers or
artists of the displays or installation; and a long-term maintenance program. The APIP shall
be sent to the ERO for review and approval. The APIP shall be implemented prior to
occupancy of the project.
Impact CR-3: The proposed
project could disturb human
remains, including those
interred outside of formal
cemeteries.
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S

Mitigation Measures M-CR-2a and M-CR-2b would apply.

LTSM

INITIAL STUDY SECTION E.5, TRIBAL CULTURAL RESOURCES

Impact TCR-1: The proposed
project could result in a
substantial adverse change in
the significance of a tribal
cultural resource, as defined in
Public Resources Code
section 21074.

S

Mitigation Measures M-CR-2a and M-CR-2b would apply.

LTSM

Mitigation Measure M-TCR-1: Tribal Cultural Resources Program.
Preservation in Place. In the event of the discovery of an archeological resource of Native
American origin, the Environmental Review Officer (ERO), SFO, and the tribal representative,
shall consult to determine whether preservation in place would be feasible and effective in
preserving the cultural values represented by the resource. If it is determined that
preservation-in-place of the tribal cultural resource (TCR) would be both feasible and
effective, then the archeological consultant shall consult with tribal representative to
incorporate measures (e.g., placement of an on-site marker of the location of the resource,
land acknowledgement in public materials, or registration of the resource in NAHC Sacred
Lands Files) for the preservation of tribal cultural values represented by the resource, in the
cultural resource preservation plan (CRPP). The consultant shall submit a draft CRPP to
Planning for review and approval. The CRPP, including identified tribal cultural resource
preservation measures, shall be implemented by SFO prior to and during construction.
Interpretive Program. If the ERO, in consultation with the affiliated Native American tribal
representatives and SFO, determines that preservation-in-place of the tribal cultural
resources is not a sufficient or feasible option, then archeological data recovery shall be
implemented as required by the ERO and in consultation with affiliated Native American
tribal representatives. In addition, SFO shall develop and implement an interpretive program,
in consultation with affiliated tribal representatives, that includes interpretation of the tribal
cultural values represented by the resource. A Public Interpretation Plan (PIP) prepared in
consultation with the ERO and affiliated tribal representatives, at a minimum, and approved
by the ERO, would be required to guide the interpretive program. This interpretive plan may
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be combined with the archeological PIP (described under Section E.4, Cultural Resources,
under Mitigation Measure M-CR-2a). The plan shall identify, as appropriate, proposed
locations for installations or displays, the proposed content and materials of those displays or
installation, the producers or artists of the displays or installation, and a long-term
maintenance program. The interpretive program may include artist installations (by local
Native American artists if requested during consultation), oral histories with local Native
Americans, cultural displays and interpretation, and educational panels or other
informational displays. Native Americans who participate substantially in interpretive efforts
shall be offered compensation for their involvement. Upon approval by the ERO and affiliated
Native American tribal representatives, and prior to completion of the project, the
interpretive program shall be implemented by SFO.
Impact C-TCR-1: The proposed
project, in combination with
cumulative projects, could
result in a significant
cumulative impact to tribal
cultural resources.

S

Mitigation Measures M-CR-2a, M-CR-2b, and M-TCR-1 would apply.
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INITIAL STUDY SECTION E.6, TRANSPORTATION AND CIRCULATION

Impact TR-1: The proposed
LTS
project would require a
substantially extended
construction duration; however,
the effects would not create
potentially hazardous
conditions for people walking,
bicycling, driving, or public
transit operations; would not
interfere with emergency access
or accessibility for people
walking or bicycling; and would
not substantially delay public
transit.
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LTS

No mitigation required

NA

Impact C-TR-1: Construction of LTS
the proposed project, in
combination with cumulative
projects, would not result in
significant construction-related
transportation impacts.

No mitigation required

NA

Impact C-TR-2: Operation of
the proposed project, in
combination with cumulative
projects, would not result in
significant transportation
impacts.

No mitigation required

NA

Environmental Impact

Impact TR-2: Operation of the
proposed project would not
result in significant
transportation impacts.

LTS

INITIAL STUDY SECTION E.9, GREENHOUSE GAS EMISSIONS

Impact C-GG-1: The proposed
LTS
project would generate
greenhouse gas emissions, but
not at levels that would result in
a significant impact on the
environment or conflict with
any policy, plan, or regulation
adopted for the purpose of
reducing greenhouse gas
emissions.
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INITIAL STUDY SECTION E.10, WIND

Impact WI-1: The proposed
project would not create wind
hazards in publicly accessible
areas of substantial pedestrian
use.

LTS

No mitigation required

NA

Impact C-WI-1: The proposed
project, in combination with
cumulative projects, would not
result in a significant
cumulative wind impact.

LTS

No mitigation required

NA

INITIAL STUDY SECTION E.11, SHADOW

Impact SH-1: The proposed
LTS
project would not create new
shadow that would
substantially and adversely
affect the use and enjoyment of
publicly accessible open spaces.

No mitigation required

NA

Impact C-SH-1: The proposed
project, in combination with
cumulative projects, would not
result in a significant
cumulative shadow impact.

No mitigation required

NA

IMPACT CODES:
NA = Not applicable
NI = No impact

Case No. 2020-004398ENV

LTS

LTS = Less-than-significant or negligible impact; no mitigation required
LTSM = Less than significant impact with mitigation

SFO Shoreline Protection Program

S-60

S = Significant impact
SUM = Significant and unavoidable impact with mitigation

Draft EIR
August 2022

Summary
S.3. Summary of Impacts and Mitigation MeasuresSummary of Impacts and Mitigation Measures

Level of
Significance
prior to Mitigation

Environmental Impact

Level of
Significance
after Mitigation

Mitigation Measures
INITIAL STUDY SECTION E.12, RECREATION

Impact RE-1: The proposed
project would not increase the
use of existing neighborhood
and regional parks or other
recreational facilities such that
substantial physical
deterioration of the facilities
would occur or be accelerated.

LTS

No mitigation required

NA

Impact RE-2: The proposed
project would not include
recreational facilities or require
the construction or expansion
of recreational facilities that
might have an adverse physical
effect on the environment.

NI

No mitigation required

NA

Impact C-RE-1: The proposed
project, in combination with
cumulative projects, would not
result in a significant
cumulative impact on
recreational resources.

LTS

No mitigation required

NA
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INITIAL STUDY SECTION E.13, UTILITIES AND SERVICE SYSTEMS

Impact UT-1: The proposed
LTS
project would not result in a
determination by the
wastewater treatment provider
that serves the project site that
it has inadequate capacity to
serve the proposed project’s
projected demand in addition
to the provider’s existing
commitments, or require
construction of new stormwater
drainage facilities; wastewater
treatment facilities; or electric
power, natural gas, or
telecommunications facilities;
or the expansion of existing
facilities.

No mitigation required

NA

Impact UT-2: Sufficient water
supplies would be available to
serve construction of the
proposed project during
normal, dry, and multiple dry
years.

No mitigation required

NA
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Impact UT-3: The proposed
LTS
project would be served by a
landfill with adequate
permitted capacity to
accommodate the proposed
project’s solid waste disposal
needs and comply with all
applicable statutes and
regulations related to solid waste.

No mitigation required

NA

Impact C-UT-1: The proposed
project, in combination with
cumulative projects, would not
result in a significant
cumulative impact on utilities
and service systems.

No mitigation required

NA

Environmental Impact

LTS

INITIAL STUDY SECTION E.14, PUBLIC SERVICES

Impact PS-1: The proposed
LTS
project would not result in
substantial adverse physical
impacts from new or altered
government facilities, the
construction of which could
cause significant environmental
impacts, in order to maintain
acceptable service ratios,
response times, or other
performance objectives for any
public services, such as fire
protection, police protection,
schools, or other public facilities.

IMPACT CODES:
NA = Not applicable
NI = No impact
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Environmental Impact

Impact C-PS-1: The proposed
project, in combination with
cumulative projects, would not
result in a significant cumulative
impact on public services.

Level of
Significance
prior to Mitigation

Mitigation Measures

Level of
Significance
after Mitigation

LTS

No mitigation required

NA

INITIAL STUDY SECTION E.18, HAZARDS AND HAZARDOUS MATERIALS

Impact HZ-1: The proposed
LTS
project would not create a
significant hazard to the public
or the environment through the
routine transport, use, or
disposal of hazardous materials
or through reasonably
foreseeable upset and accident
conditions involving the release
of hazardous materials.

No mitigation required

NA

Impact HZ-2: The proposed
LTS
project would not emit
hazardous emissions or handle
hazardous or acutely hazardous
materials, substances, or waste
within one-quarter mile of an
existing or proposed school.

No mitigation required

NA

IMPACT CODES:
NA = Not applicable
NI = No impact
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Level of
Significance
prior to Mitigation

Mitigation Measures

Level of
Significance
after Mitigation

Impact HZ-3: The proposed
LTS
project is located on a site that
is included on a list of
hazardous materials sites
compiled pursuant to
Government Code
section 65962.5, but they would
not create a significant hazard
to the public or environment.

No mitigation required

NA

Impact HZ-4: The proposed
LTS
project would not result in a
safety hazard or excessive noise
for people residing or working
in the project area.

No mitigation required

NA

Impact HZ-5: The proposed
LTS
project would not impair
implementation of, or physically
interfere with, an adopted
emergency response plan or
emergency evacuation plan.

No mitigation required

NA

Impact C-HZ-1: The proposed
project, in combination with
cumulative projects, would not
result in a significant
cumulative impact related to
hazards and hazardous
materials.

No mitigation required

NA

Environmental Impact

IMPACT CODES:
NA = Not applicable
NI = No impact
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Level of
Significance
prior to Mitigation

Environmental Impact

Level of
Significance
after Mitigation

Mitigation Measures
INITIAL STUDY SECTION E.19, MINERAL RESOURCES

Impact MR-1: The proposed
project would not result in the
loss of availability of a known
mineral resource that would be
of value to the region and the
residents of the state.

NI

No mitigation required

NA

Impact MR-2: The proposed
NI
project would not 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.

No mitigation required

NA

Impact C-MR-1: The proposed
project, in combination with
cumulative projects, would not
result in the loss of valuable
mineral resources.

No mitigation required

NA

NI

INITIAL STUDY SECTION E.20, ENERGY

Impact EN-1: The proposed
project would not result in
wasteful, inefficient, or
unnecessary consumption of
energy resources during
construction or operation.

IMPACT CODES:
NA = Not applicable
NI = No impact
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Level of
Significance
prior to Mitigation

Mitigation Measures

Level of
Significance
after Mitigation

Impact EN-2: The proposed
project would not conflict with
or obstruct a state or local plan
for renewable energy or energy
efficiency.

LTS

No mitigation required

NA

Impact C-EN-1: The proposed
project, in combination with
cumulative projects, would
increase the use of energy, fuel,
and water resources, but not in
a wasteful manner.

LTS

No mitigation required

NA

Environmental Impact

IMPACT CODES:
NA = Not applicable
NI = No impact
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S.4 Summary of Project Alternatives
CEQA Guidelines section 15126.6(a) states that an EIR must describe and evaluate a reasonable range of
alternatives to a proposed project that would feasibly attain most of the project’s basic objectives but avoid
or substantially lessen any identified significant adverse environmental effects of the project. An EIR is not
required to consider every conceivable alternative to a proposed project or alternatives that are infeasible.
Rather, it must consider a reasonable range of potentially feasible alternatives that will foster informed
decision-making and public participation.
Chapter 6 of this EIR presents the alternatives analysis as required by CEQA for the proposed project. The
discussion includes the methodology used to select alternatives to the proposed project for detailed
analysis, with the intent of developing potentially feasible alternatives that could avoid or substantially
lessen the significant impacts identified while still meeting most of the project’s basic objectives. Chapter 6
identifies a reasonable range of alternatives that meet these criteria and evaluates them for their
comparative merits with respect to minimizing adverse environmental effects. Each alternative is
summarized below.

S.4.1

Alternative A: No Project Alternative

DESCRIPTION OF ALTERNATIVE
As required by CEQA Guidelines section 15126.6(e), this Draft EIR evaluates a No Project Alternative to allow
decision-makers to compare the environmental effects of approving the project with the effects of not
approving the project. Alternative A, the No Project Alternative, represents what would reasonably be
expected to occur in the foreseeable future if the project were not approved.
Under this alternative, SFO would not install a new shoreline protection system around the Airport that
would comply with current FEMA requirements for flood protection against a 100-year flood. Under this
alternative, the existing shoreline protection features on the perimeter of the Airport, which include a
combination of concrete walls, sheet pile walls, concrete debris, armor rocks, sandbags, K-rails, tidal flats,
embankment walls/dikes, and earthen and vegetated berms, and which FEMA determined are not adequate
to prevent inundation during a 100-year flood, would remain.
Under Alternative A, SFO would continue to monitor shoreline conditions and the performance of existing
shoreline protection features on the perimeter of the Airport. If required to protect public safety and/or
aircraft operations from a sudden risk of exposure (e.g., from an unusually strong storm season resulting in
accelerated shoreline erosion), SFO would implement temporary emergency shoreline protection measures,
which could include substantial placement of sandbags, rock, deployable flood gates, and potential
reconstruction or repair of compromised berms and existing shoreline protection features, if authorized by
the agencies with environmental regulatory jurisdiction for the project, including the Federal Aviation
Administration (FAA), the U.S. Army Corps of Engineers (USACE), the U.S. Fish and Wildlife Service (USFWS),
the National Marine Fisheries Service (NMFS), the California Department of Fish and Wildlife (CDFW), the San
Francisco Bay Regional Water Quality Control Board (regional board), the San Francisco Bay Conservation
and Development Commission (BCDC), the Bay Area Air Quality Management District (air district), the San
Francisco Planning Commission, and the San Francisco Airport Commission.
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S.4.2

Alternative B: Reaches 7 and 8 Extended Construction Duration

DESCRIPTION OF ALTERNATIVE
The purpose of Alternative B is to reduce the average daily criteria air pollutant emissions resulting from
project construction by extending the length of construction activities for Reaches 7 and 8 because
construction of these reaches results in the greatest amount of NOx emissions due to the type of marine
equipment used during construction. Under this alternative, the construction of Reach 7 would be extended
from a duration of approximately three years under the proposed project to approximately six years.
Similarly, construction of Reach 8 would be extended from a duration of approximately one year and six
months under the proposed project to approximately two years and six months. The length of construction
for all other reaches would remain the same as for the proposed project under this alternative. The overall
approximately six-year construction period estimated for the proposed project would not be extended under
Alternative B. Maintenance activities, which consist of inspection and upkeep of the shoreline protection
system, as described in Section 2.G, Project Construction and Maintenance, p. 2-70, would be the same or
similar as those conducted for the proposed project under this alternative.

S.4.3

Alternative C: No Vehicle Service Road Relocation for Reaches 7, 8,
11, 13, and 14

DESCRIPTION OF ALTERNATIVE
The purpose of this alternative is to reduce the amount of bay fill required to construct the proposed project,
which also would reduce air quality, biological resources, and hydrology and water quality impacts. The
existing vehicle service road for Reaches 7–11, 13, and 14 does not meet existing FAA taxiway and taxilane
object-free area standards. To meet FAA airport design standards, under the proposed project, the existing
vehicle service road would be relocated for Reaches 7–11, 13, and 14 outside of the primary object free zone,
a critical airspace surface. However, relocation of the vehicle service road would only require bay fill for
Reaches 7, 8, 11, 13, and 14, which would require the placement of approximately 11.24 acres of fill in the bay
for the relocated vehicle service road.
Under Alternative C, the vehicle service road for Reaches 7, 8, 11, 13, and 14 would not be relocated, which
would reduce the amount of open water fill in the bay by approximately 11 acres. Consequently, the total
amount of open water fill would be reduced from approximately 26 acres for the proposed project to
approximately 15 acres (an approximately 42 percent reduction) under Alternative C. Under this alternative,
with the exception of not relocating the vehicle service road, the project would be implemented as proposed
in Chapter 2, Project Description. Maintenance activities, which consist of inspection and upkeep of the
shoreline protection system, would be the same as those conducted for the proposed project under this
alternative, with the exception that the existing vehicle service road, which does not meet existing FAA
taxiway and taxilane object-free area standards, would remain in use.

S.4.4

Alternative D: Less-Barge/More-Truck Construction Scenario

The purpose of Alternative D is to reduce the average daily criteria air pollutant emissions resulting from
marine equipment used during project construction by reducing the amount of barge activity for
construction of Reaches 7–9. Under Alternative D, some materials that would be transported by barge during
Draft EIR
August 2022
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work at Reaches 7, 8, and 9 under the proposed project would be transported by truck. Materials assumed to
travel by truck instead of by barge in this alternative include sand fill, soil grouting material, and sheet piles.
Alternative D does not eliminate all barge movement of material; barging of material would still be required
for dredging disposal and for materials brought to the construction staging area prior to trucking it to the
project site. Maintenance activities, which consist of inspection and upkeep of the shoreline protection
system, would be the same as those conducted for the proposed project under this alternative.

S.4.5

Alternative E: Reach 7 Lower Wall Height

The purpose of this alternative is to reduce the amount of bay fill, which also would reduce air quality,
biological resources, and hydrology and water quality impacts. Under Alternative E, the shoreline protection
system for Reach 7 would be constructed at the existing berm, resulting in a reduced wall height as
compared to the proposed project. The maximum height of the shoreline protection system for Reach 7
would be 6.5 feet under this alternative, as compared to 13.5 feet under the proposed project. Hence, the
shoreline protection system would be 7 feet lower under this alternative than under the proposed project. By
constructing the shoreline protection system for Reach 7 at the existing berm, the amount of open water fill
in the bay would be reduced by approximately 11 acres. Consequently, the total amount of open water fill
would be reduced from approximately 26 acres for the proposed project to approximately 15 acres (an
approximately 42 percent reduction) under Alternative E. Under this alternative, with the exception of
constructing Reach 7 at the existing berm, the project would be implemented as proposed in Chapter 2,
Project Description. Maintenance activities, which consist of inspection and upkeep of the shoreline
protection system, would be the same as those conducted for the proposed project under this alternative.

S.4.6

Alternative F: Minimize Wetland Fill

This alternative was developed to reduce impacts to wetland habitat. Alternative F would minimize wetland
fill at Reach 2 of the Airport. As described in Chapter 2, Project Description, Reach 2 begins at the intersection
of North Access Road and North Field Road and wraps around the northeastern boundary of the Airport’s Mel
Leong Treatment Plant before terminating along the south-facing shoreline of Seaplane Harbor. Due to its
varying water levels and different shoreline orientations, Reach 2 is divided into three sub-reaches
(Sub-reaches 2A, 2B, and 2C). The proposed project would remove the existing shoreline protection features
at Reach 2 and construct a new shoreline protection system consisting primarily of steel sheet pile walls.
Under the proposed project, a new 26-foot-wide roadway, not accessible by the public, also would be
constructed along the perimeter of Reach 2 to allow construction access for installation of the steel sheet pile
walls. The roadway also would support fire safety access for the Mel Leong Treatment Plant and would
improve internal roadway connectivity in this area of the Airport.
Construction of Sub-reach 2B would require the placement of approximately 1.68 acres of fill in seasonal
(approximately 1.66 acres) and tidal (approximately 0.02 acre) wetlands located north of the treatment plant
for the new 26-foot-wide roadway and a newly graded ground surface that would be used as a construction
staging area for the proposed project, which would remain after project construction, as noted above. The
proposed roadway would require 0.49 acre of fill in the seasonal wetlands, and the newly graded ground
surface would require 1.19 acres of fill in the seasonal and tidal wetlands (see Figure 2-7, Reach 2 Plan, p. 2-17).
Under Alternative F, the new 26-foot-wide roadway would be constructed along the perimeter of Reach 2, but
the newly graded ground surface would not be implemented. Consequently, the impact to seasonal
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wetlands under this alternative would be reduced by approximately 1.19 acres (70 percent) compared to the
proposed project. However, this alternative would not allow for implementation of the construction staging
area, thus diverting more trucks to the northern staging areas, particularly Plot 16D (see Figure 2-50, p. 2-74).
Maintenance activities, which consist of inspection and upkeep of the shoreline protection system, would be
the same as those conducted for the proposed project under this alternative.

S.4.7

Summary of Impacts

Table S-3 compares each alternative to the proposed project and its respective impacts in a summary
manner.

S.4.8

Comparison of Alternatives and their Ability to Meet Project
Objectives

A comparison of each alternative and its ability to meet the project objectives compared to the proposed
project is summarized below in Table S-4.

S.4.9

Environmentally Superior Alternative

The CEQA Guidelines require the identification of an environmentally superior alternative among the
alternatives (CEQA Guidelines section 15126.6(e)). 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 (CEQA Guidelines section 15126.6(e)(2)). Based on the
evaluation above, Alternative B is the environmentally superior alternative among the project alternatives.
By extending the construction durations for Reaches 7 and 8, Alternative B would lessen the significant
impact associated with construction-related NOx emissions identified for the proposed project while meeting
most of the project objectives. However, even with implementation of mitigation measures identified for the
proposed project, Alternative B would still result in NOx emissions that exceed thresholds and, like the
proposed project, would result in a significant and unavoidable impact associated with NOx emissions.

S.5 Areas of Controversy and Issues to Be Resolved
Based on the comments received on the notice of preparation of an EIR, potential areas of controversy for
the proposed project include:


Effects on terrestrial and marine species and their habitat



Consistency of the proposed project with respect to San Francisco Bay Plan policies



Effects on the San Francisco Bay Trail



Effects related to erosion, groundwater, and sediment transport



Consideration of alternatives with regard to flooding impacts on U.S. 101 and North Access Road



Consideration of alternatives that address softer shoreline protection options
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Table S-3

Comparison of Environmental Impacts of the Proposed Project to Impacts of the Alternatives

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

ENVIRONMENTAL IMPACT REPORT
4.A HISTORIC RESOURCES

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than
Less than the
Impact C-CR-1: The proposed
significant (LTS) proposed
project, in combination with
project (LTS)
cumulative projects, would not
result in a substantial adverse
change in the significance of a
historical resource, as defined
in CEQA Guidelines
section 15064.5.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Impact CR-1: The proposed
project would not cause a
substantial adverse change in
the significance of a historical
resource pursuant to CEQA
Guidelines section 15064.5.

4.B NOISE AND VIBRATION

Impact NO-1: Construction of
the proposed project could
cause a substantial temporary
or periodic increase in ambient
noise levels at sensitive
receptors in excess of
standards established in the
local general plan or noise
ordinance, or applicable
standards of other agencies.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Impact NO-2: Construction of
the proposed project would
not generate excessive
groundborne vibration or
groundborne noise levels.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact NO-3: Construction of
the proposed project would
not expose people residing or
working in an airport land use
plan area to excessive noise
levels.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-NO-1: Construction
of the proposed project, in
combination with cumulative
projects, would not result in
significant noise impacts.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-NO-2: Construction
of the proposed project, in
combination with cumulative
projects, would not generate
excessive groundborne
vibration or groundborne
noise levels.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Impacts

Impact C-NO-3: Construction
of the proposed project, in
combination with cumulative
projects, would not expose
people residing or working in
an airport land use plan area
to excessive noise levels.

Proposed
Project

Alternative A:
No Project

Less than
Less than the
significant (LTS) proposed
project (LTS)

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

4.C AIR QUALITY

Impact AQ-1: Construction of
the proposed project would
not conflict with or obstruct
implementation of the Clean
Air Plan.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact AQ-2: Construction of
the proposed project would
not generate fugitive dust that
would result in a cumulatively
considerable net increase in
criteria air pollutants for which
the proposed project area is
non-attainment under an
applicable federal or state
ambient air quality standard.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Impact AQ-3: Construction of
the proposed project would
generate ozone precursors and
would result in a cumulatively
considerable net increase in
criteria air pollutants for which
the proposed project area is in
non-attainment under an
applicable federal or state
ambient air quality standard.

Significant and
unavoidable
with mitigation
(SUM)

Less than the
proposed
project (LTS)

Less than the
proposed
project (SUM)

Less than the
proposed
project (SUM)

Less than the
proposed
project (SUM)

Less than the
proposed
project (SUM)

Less than the
proposed
project (SUM)

Impact AQ-4: Construction of
the proposed project would
not result in emissions of fine
particulate matter (PM2.5) and
toxic air contaminants that
would result in exposure of
sensitive receptors to
substantial air pollutant
concentrations.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact AQ-5: Construction of
the proposed project would
not result in other emissions
(such as those leading to
odors) adversely affecting a
substantial number of people.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impacts

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Impact C-AQ-1: Construction of Less than
Less than the
significant (LTS) proposed
the proposed project, in
combination with cumulative
project (LTS)
projects, would not result in
exposure of sensitive receptors
to substantial levels of fine
particulate matter (PM2.5) and
toxic air contaminants under
cumulative conditions.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-AQ-2: Construction of Less than
Less than the
significant (LTS) proposed
the proposed project, in
combination with cumulative
project (LTS)
projects, would not combine
with other sources of odors
that would adversely affect a
substantial number of people.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Impacts

Proposed
Project

Alternative A:
No Project

4.D BIOLOGICAL RESOURCES

Impact BI-1: Construction and
operation of the proposed
project could have a
substantial adverse effect,
either directly, indirectly, or
through habitat modifications,
on a species identified as a
candidate, sensitive, or
special-status in local or
regional plans, policies, or
regulations, or by the
California Department of Fish

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Case No. 2020-004398ENV

SFO Shoreline Protection Program

Similar to the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation

S-76

Draft EIR
August 2022

Summary
S.5. Areas of Controversy and Issues to Be Resolved

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

NI

NI

NI

NI

NI

NI

and Wildlife or U.S. Fish and
Wildlife Service.
Impact BI-2: Construction and
operation of the proposed
project (Reaches 1–15) could
have a substantial adverse
effect on riparian habitat or
other terrestrial sensitive
natural communities identified
in local or regional plans,
policies, regulations, or by the
California Department of Fish
and Wildlife or the U.S. Fish
and Wildlife Service.

Impact BI-3: Construction and No impact (NI)
operation of the proposed
project (Reach 16) would not
have a substantial adverse
effect on riparian habitat or
other terrestrial sensitive
natural communities identified
in local or regional plans,
policies, regulations, or by the
California Department of Fish
and Wildlife or the U.S. Fish
and Wildlife Service.

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Draft EIR
August 2022

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation

S-77

Case No. 2020-004398ENV

SFO Shoreline Protection Program

Summary
S.5. Areas of Controversy and Issues to Be Resolved

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Impact BI-4: The proposed
No impact (NI)
project would not have a
substantial adverse effect on
marine sensitive natural
communities identified in local
or regional plans, policies,
regulations, or by the National
Marine Fisheries Service.

NI

NI

NI

NI

NI

NI

Impact BI-5: Construction and
operation of the proposed
project (Reaches 1–15) could
have a substantial adverse
effect on state or federally
protected wetlands (including,
but not limited to, marsh,
vernal pool, coastal) through
direct removal, filling,
hydrological interruption, or
other means.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Impact BI-6: Construction and
operation of the proposed
project (Reach 16) would not
have a substantial adverse
effect on state or federally
protected wetlands (including,
but not limited to, marsh,
vernal pool, coastal) through
direct removal, filling,
hydrological interruption, or
other means.

No impact (NI)

NI

NI

NI

NI

NI

NI

Impacts

Proposed
Project

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Case No. 2020-004398ENV
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LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation

S-78

Draft EIR
August 2022

Summary
S.5. Areas of Controversy and Issues to Be Resolved

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Impact BI-7: Construction and
operation of the proposed
project (Reaches 1–15) could
interfere substantially with the
movement of a 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.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Impact BI-8: Construction and
operation of the proposed
project (Reach 16) would not
interfere substantially with the
movement of a 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.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact BI-9: The proposed
project (Reaches 1–15) could
conflict with local policies or
ordinances protecting
biological resources, such as a
tree preservation policy or
ordinance.

Less than
significant with
mitigation
(LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Impacts

Less than the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Draft EIR
August 2022

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation

S-79

Case No. 2020-004398ENV

SFO Shoreline Protection Program

Summary
S.5. Areas of Controversy and Issues to Be Resolved

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Impact BI-10: The proposed
project (Reach 16) would not
conflict with local policies or
ordinances protecting
biological resources, such as a
tree preservation policy or
ordinance.

No impact (NI)

NI

NI

NI

NI

NI

NI

Impact C-BI-1: The proposed
project, in combination with
cumulative projects, could
result in significant
construction-related or
operational cumulative
impacts on biological
resources.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impacts

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

4.E GEOLOGY AND SOILS

Impact GE-1: The proposed
project would not expose
people or structures to the risk
of loss, injury, or death
involving seismic
groundshaking or seismically
induced ground failure.

Less than
Less than the
significant (LTS) proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Case No. 2020-004398ENV

SFO Shoreline Protection Program

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation

S-80

Draft EIR
August 2022

Summary
S.5. Areas of Controversy and Issues to Be Resolved

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Less than
Less than the
Impact GE-2: The proposed
significant (LTS) proposed
project would not be located
project (LTS)
on a geologic unit or soil that is
unstable, or that would
become unstable because of
the project, and potentially
result in on- or off-site
landslide, lateral spreading,
subsidence, liquefaction, or
collapse.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-GE-1: The proposed
Less than
Less than the
significant (LTS) proposed
project, in combination with
cumulative projects, would not
project (LTS)
result in a significant
cumulative impact on geology,
seismicity, soils or
paleontological resources.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Impacts

Proposed
Project

Alternative A:
No Project

4.F HYDROLOGY AND WATER QUALITY

Impact HY-1: Construction and
maintenance of the proposed
project could violate water
quality standards or waste
discharge requirements or
otherwise substantially
degrade water quality.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Draft EIR
August 2022

Similar to the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation

S-81

Case No. 2020-004398ENV
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Summary
S.5. Areas of Controversy and Issues to Be Resolved

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Less than
Less than the
Impact HY-2: The proposed
significant (LTS) proposed
project would not change the
project (LTS)
shoreline of San Francisco Bay
to a degree that scour, erosion,
and deposition would
substantially alter the bay floor
nor would the proposed
project cause substantial
sediment transport capable of
degrading water quality.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than
Less than the
Impact HY-3: The proposed
project would not substantially significant (LTS) proposed
project (LTS)
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 that
would result in substantial
erosion, siltation, or flooding
onsite or offsite.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impacts

Proposed
Project

Alternative A:
No Project

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Case No. 2020-004398ENV
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LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation

S-82

Draft EIR
August 2022

Summary
S.5. Areas of Controversy and Issues to Be Resolved

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Impact HY-4: The proposed
project would not create or
contribute runoff water that
would exceed the capacity of
existing or planned
stormwater drainage systems
or provide substantial
additional sources of polluted
runoff.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact HY-5: The proposed
project would not impede or
redirect flood flows such that
substantial adverse effects
would result.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact HY-6: The proposed
project would not risk the
release of pollutants from
project inundation in flood
hazard, tsunami, or seiche
zones.

Less than
Increased
significant (LTS) compared to
proposed
project

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact HY-7: The proposed
project would not conflict with
or obstruct implementation of
a water quality control plan.

Less than
Similar to the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-HY-1: The proposed
Less than
Less than the
project, in combination with
significant (LTS) proposed
cumulative projects, would not
project (LTS)
result in cumulative impacts
on hydrology or water quality.

Similar to the
proposed
project (LTS)

Less than the
proposed
project (LTS)

Less than the
proposed
project (LTS)

Less than the
proposed
project (LTS)

Less than the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Draft EIR
August 2022

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation

S-83

Case No. 2020-004398ENV
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Summary
S.5. Areas of Controversy and Issues to Be Resolved

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

INITIAL STUDY
E.1 LAND USE AND PLANNING

Impact LU-1: The proposed
project would not physically
divide an established
community.

Less than
No impact (NI)
significant (LTS)

Impact LU-2: The proposed
Less than
Less than the
significant (LTS) proposed
project would not cause a
significant physical
project (LTS)
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.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

E.2 AESTHETICS

Impact AE-1: The proposed
project would not have a
substantial adverse effect on a
scenic vista.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact AE-2: The proposed
project would not damage
scenic resources, including but
not limited to trees, rock
outcroppings, and historic
buildings within a state scenic
highway.

No impact (NI)

NI

NI

NI

NI

NI

NI

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Case No. 2020-004398ENV

SFO Shoreline Protection Program

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation

S-84

Draft EIR
August 2022

Summary
S.5. Areas of Controversy and Issues to Be Resolved

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Less than
Less than the
Impact AE-3: The proposed
project would not substantially significant (LTS) proposed
project (LTS)
degrade the existing visual
character or quality of public
views of the site and its
surroundings.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than
Less than the
Impact AE-4: The proposed
project would not create a new significant (LTS) proposed
project (LTS)
source of substantial light or
glare that would adversely
affect day or nighttime views in
the area.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impacts

Proposed
Project

Alternative A:
No Project

E.3 POPULATION AND HOUSING

Impact PH-1: The proposed
project would not induce
substantial unplanned
population growth, either
directly or indirectly.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than
Less than the
Impact C-PH-1: The proposed
significant (LTS) proposed
project, in combination with
project (LTS)
cumulative projects, would not
have a significant cumulative
impact related to population
or housing.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Draft EIR
August 2022

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Summary
S.5. Areas of Controversy and Issues to Be Resolved

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

E.4 CULTURAL RESOURCES

Impact CR-2: The proposed
project could cause a
substantial adverse change in
the significance of an
archeological resource
pursuant to CEQA Guidelines
section 15064.5.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Impact CR-3: The proposed
project could disturb human
remains, including those
interred outside of formal
cemeteries.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Impact C-CR-2: The proposed
project, in combination with
cumulative projects, could
result in a significant
cumulative impact to
archeological resources or
human remains.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

E.5 TRIBAL CULTURAL RESOURCES

Impact TCR-1: The proposed
project could result in a
substantial adverse change in
the significance of a tribal
cultural resource, as defined in
Public Resources Code
section 21074.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Case No. 2020-004398ENV

SFO Shoreline Protection Program

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation

S-86

Draft EIR
August 2022

Summary
S.5. Areas of Controversy and Issues to Be Resolved

Impacts

Impact C-TCR-1: The proposed
project, in combination with
cumulative projects, could
result in a significant
cumulative impact to tribal
cultural resources.

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

E.6 TRANSPORTATION AND CIRCULATION

Impact TR-1: The proposed
project would require a
substantially extended
construction duration;
however, the effects would not
create potentially hazardous
conditions for people walking,
bicycling, driving, or public
transit operations; would not
interfere with emergency
access or accessibility for
people walking or bicycling;
and would not substantially
delay public transit.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact TR-2: Operation of the
proposed project would not
result in significant
transportation impacts.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Draft EIR
August 2022

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation

S-87

Case No. 2020-004398ENV
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Summary
S.5. Areas of Controversy and Issues to Be Resolved

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Impact C-TR-1: Construction of
the proposed project, in
combination with cumulative
projects, would not result in
significant constructionrelated transportation
impacts.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-TR-2: Operation of
the proposed project, in
combination with cumulative
projects, would not result in
significant transportation
impacts.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

E.7 NOISE

Refer to EIR.
E.8 AIR QUALITY

Refer to EIR.
E.9 GREENHOUSE GAS EMISSIONS

Impact C-GG-1: The proposed
project would generate
greenhouse gas emissions, but
not at levels that would result
in a significant impact on the
environment or conflict with
any policy, plan, or regulation
adopted for the purpose of
reducing greenhouse gas
emissions.

Less than
Less than the
significant (LTS) proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Summary
S.5. Areas of Controversy and Issues to Be Resolved

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

E.10 WIND

Impact WI-1: The proposed
project would not create wind
hazards in publicly accessible
areas of substantial pedestrian
use.

Less than
No impact (NI)
significant (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-WI-1: The proposed
Less than
No impact (NI)
project, in combination with
significant (LTS)
cumulative projects, would not
result in a significant
cumulative wind impact.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

E.11 SHADOW

Impact SH-1: The proposed
project would not create new
shadow that would
substantially and adversely
affect the use and enjoyment
of publicly accessible open
spaces.

Less than
No impact (NI)
significant (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-SH-1: The proposed
Less than
No impact (NI)
project, in combination with
significant (LTS)
cumulative projects, would not
result in a significant
cumulative shadow impact.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Summary
S.5. Areas of Controversy and Issues to Be Resolved

Impacts

Proposed
Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative A:
No Project

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

E.12 RECREATION

Impact RE-1: The proposed
project would not increase the
use of existing neighborhood
and regional parks or other
recreational facilities such that
substantial physical
deterioration of the facilities
would occur or be accelerated.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact RE-2: The proposed
project would not include
recreational facilities or
require the construction or
expansion of recreational
facilities that might have an
adverse physical effect on the
environment.

No impact (NI)

NI

NI

NI

NI

NI

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

NI

Less than
Less than the
Impact C-RE-1: The proposed
significant (LTS) proposed
project, in combination with
project (LTS)
cumulative projects, would not
result in a significant
cumulative impact on
recreational resources.

E.13 UTILITIES AND SERVICE SYSTEMS

Impact UT-1: The proposed
project would not result in a
determination by the
wastewater treatment provider
that serves the project site that

Less than
Less than the
significant (LTS) proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Summary
S.5. Areas of Controversy and Issues to Be Resolved

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

it has inadequate capacity to
serve the proposed project’s
projected demand in addition
to the provider’s existing
commitments, or require
construction of new
stormwater drainage facilities;
wastewater treatment facilities;
or electric power, natural gas,
or telecommunications
facilities; or the expansion of
existing facilities.
Impact UT-2: Sufficient water
supplies would be available to
serve construction of the
proposed project during
normal, dry, and multiple dry
years.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact UT-3: The proposed
project would be served by a
landfill with adequate
permitted capacity to
accommodate the proposed
project’s solid waste disposal
needs and comply with all
applicable statutes and
regulations related to solid
waste.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Summary
S.5. Areas of Controversy and Issues to Be Resolved

Impacts

Proposed
Project

Alternative A:
No Project

Less than
Less than the
Impact C-UT-1: The proposed
significant (LTS) proposed
project, in combination with
project (LTS)
cumulative projects, would not
result in a significant
cumulative impact on utilities
and service systems.

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

E.14 PUBLIC SERVICES

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than
Less than the
Impact C-PS-1: The proposed
significant (LTS) proposed
project, in combination with
project (LTS)
cumulative projects, would not
result in a significant
cumulative impact on public
services.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact PS-1: The proposed
project would not result in
substantial adverse physical
impacts from new or altered
government facilities, the
construction of which could
cause significant
environmental impacts, in
order to maintain acceptable
service ratios, response times,
or other performance
objectives for any public
services, such as fire
protection, police protection,
schools, or other public
facilities.

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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SUM = Significant and unavoidable impact with mitigation
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Summary
S.5. Areas of Controversy and Issues to Be Resolved

Impacts

Proposed
Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative A:
No Project

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

E.15 BIOLOGICAL RESOURCES

Refer to EIR.
E.16 GEOLOGY AND SOILS

Refer to EIR.
E.17 HYDROLOGY AND WATER QUALITY

Refer to EIR.
E.18 HAZARDS AND HAZARDOUS MATERIALS

Impact HZ-1: The proposed
Less than
Less than the
significant (LTS) proposed
project would not create a
significant hazard to the public
project (LTS)
or the environment through
the routine transport, use, or
disposal of hazardous
materials or through
reasonably foreseeable upset
and accident conditions
involving the release of
hazardous materials.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than
Less than the
Impact HZ-2: The proposed
project would not emit
significant (LTS) proposed
hazardous emissions or handle
project (LTS)
hazardous or acutely
hazardous materials,
substances, or waste within
one-quarter mile of an existing
or proposed school.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Summary
S.5. Areas of Controversy and Issues to Be Resolved

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Impact HZ-3: The proposed
project is located on a site that
is included on a list of
hazardous materials sites
compiled pursuant to
Government Code
section 65962.5, but they
would not create a significant
hazard to the public or
environment.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact HZ-4: The proposed
project would not result in a
safety hazard or excessive
noise for people residing or
working in the project area.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact HZ-5: The proposed
project would not impair
implementation of, or
physically interfere with, an
adopted emergency response
plan or emergency evacuation
plan.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-HZ-1: The proposed
Less than
Less than the
project, in combination with
significant (LTS) proposed
cumulative projects, would not
project (LTS)
result in a significant
cumulative impact related to
hazards and hazardous
materials.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Summary
S.5. Areas of Controversy and Issues to Be Resolved

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

E.19 MINERAL RESOURCES

Impact MR-1: The proposed
project would not result in the
loss of availability of a known
mineral resource that would
be of value to the region and
the residents of the state.

No impact (NI)

NI

NI

NI

NI

NI

NI

Impact MR-2: The proposed
project would not 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.

No impact (NI)

NI

NI

NI

NI

NI

NI

Impact C-MR-1: The proposed
No impact (NI)
project, in combination with
cumulative projects, would not
result in the loss of valuable
mineral resources.

NI

NI

NI

NI

NI

NI

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

E.20 ENERGY

Impact EN-1: The proposed
project would not result in
wasteful, inefficient, or
unnecessary consumption of
energy resources during
construction or operation.

Less than
Less than the
significant (LTS) proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Similar to the
proposed
project (LTS)

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Summary
S.5. Areas of Controversy and Issues to Be Resolved

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/ MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Impact EN-2: The proposed
Less than
Less than the
project would not conflict with significant (LTS) proposed
or obstruct a state or local plan
project (LTS)
for renewable energy or energy
efficiency.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impacts

Impact C-EN-1: The proposed
project, in combination with
cumulative projects, would
increase the use of energy,
fuel, and water resources, but
not in a wasteful manner.

Proposed
Project

Alternative A:
No Project

E.21 AGRICULTURE AND FORESTRY RESOURCES

None applicable
E.22 WILDFIRE

None applicable

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Summary
S.5. Areas of Controversy and Issues to Be Resolved

Table S-4

Summary of Ability of Alternatives to Meet Project Objectives
Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7,
8, 11, 13, and 14

Alternative D:
Less-Barge/
More-Truck
Construction
Scenario

Alternative E:
Reach 7
Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Project Objective

Alternative A:
No Project

1. Protect travelers and
workers, Airport
operations, and City
assets from flooding
resulting from a 100-year
flood, as defined by
FEMA, and future sealevel rise caused by
climate change through
2085.

No, because a
shoreline
protection system
would not be
constructed to
protect the Airport
and travelers from
a 100-year flood
event or sea-level
rise

Yes

Yes

Yes

No, because the
Yes
lower wall height
would substantially
reduce flood
protection at the
Airport

2. Remove the Airport from
the 100-year floodplain,
as shown on the FEMA
Flood Insurance Rate
Map, by providing a
complete shoreline
protection system as
soon as possible.

No, because a
shoreline
protection system
would not be
constructed to
remove the Airport
from the 100-year
floodplain

Yes

Yes

Yes

No, because the
lower wall height
would not meet
FEMA flood
protection
requirements

Yes

3. Create a shoreline
protection system that is
adaptable to future
projections of sea-level
rise, given the level of
uncertainty regarding
exact sea-level-rise
estimates.

No, because a
shoreline
protection system
would not be
constructed

Yes

Yes

Yes

No, because the
lower wall height
would not create a
shoreline
protection system
that is adaptable to
future projections
of sea-level rise

Yes

Draft EIR
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Summary
S.5. Areas of Controversy and Issues to Be Resolved

Project Objective

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7,
8, 11, 13, and 14

Alternative D:
Less-Barge/
More-Truck
Construction
Scenario

Alternative E:
Reach 7
Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

4. Create a shoreline
protection system that
poses no safety hazards
to Airport operations,
maintains existing
runway capacity, and
satisfies Federal Aviation
Administration design
standards.

No, because a
shoreline
protection system
would not be
constructed

Yes

No, because the
Yes
existing vehicle
service road, which
does not meet existing
FAA taxiway and
taxilane object-free
area standards, would
remain in use

Yes

Yes

5. Create a shoreline
protection system that
enhances emergency
vehicle access near the
fuel tank farm and
maximizes the geometry
of the Airport campus.

No, because a
shoreline
protection system
would not be
constructed

Yes

Yes

Yes

Yes

Yes

6. Minimize hazardous
wildlife attractants to
prevent aircraft bird
strikes.

No, because a
shoreline
protection system
would not be
constructed

Yes

Yes

Yes

Yes

No, because
1.19 acres of the
seasonal and tidal
wetland area at
Reach 2 of the
Airport would
remain in its
present condition
as a wildlife
attractant
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Summary
S.5. Areas of Controversy and Issues to Be Resolved

Project Objective

7. Create a shoreline
protection system as
expeditiously as possible
that allows for safe and
continuous Airport
operations and
minimizes disruption to
aircraft operations
during project
construction.

Draft EIR
August 2022

Alternative A:
No Project

No, because a
shoreline
protection system
would not be
constructed

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7,
8, 11, 13, and 14

Partially, due to
Yes
extension of the
construction
schedule for
Reaches 7 and 8 as
compared to the
proposed project

Alternative D:
Less-Barge/
More-Truck
Construction
Scenario

Alternative E:
Reach 7
Lower
Wall Height

Partially, due to the Yes
increase in truck
activity and related
additional disruption
to aircraft
operations during
project construction
as compared to the
proposed project

S-99

Alternative F:
Minimize
Wetland Fill

Yes
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Summary
S.5. Areas of Controversy and Issues to Be Resolved
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Chapter 1
Introduction
1.A Project Summary
The project sponsor, the San Francisco International Airport (SFO or Airport), proposes to implement the
Shoreline Protection Program (proposed project) to address flood protection against a 100-year flood event
and future sea-level rise at the Airport. The proposed project would install a new shoreline protection system
that would comply with current Federal Emergency Management Agency (FEMA) requirements for flood
protection and would incorporate protection from future sea-level rise. The project site consists of the
perimeter of the Airport, which is primarily located in unincorporated San Mateo County, California,
approximately 13 miles south of downtown San Francisco. Portions of the Airport lie within the city boundaries
of South San Francisco to the north, San Bruno to the west, and Millbrae to the south (see Figure 2-1, p. 2-3).
The Airport’s shoreline and western landside boundary are divided into 16 reaches 10 based on shoreline
orientation, existing protection type, existing foreshore 11 conditions, and existing landside conditions.
The proposed project would remove the existing shoreline protection features, consisting primarily of a
combination of concrete walls, sheet pile walls, 12 concrete debris, armor rocks, sandbags, K-rails, 13 tidal flats,
embankment walls/dikes, and earthen and vegetated berms, 14 and would construct a new shoreline
protection system for Reaches 1–15 comprised of a combination of reinforced concrete and steel sheet pile
walls to eliminate the probability of substantial inundation at the Airport through 2085. In order to address
landside flood protection, Reach 16 may be required to form a continuous, closed flood protection system.
However, landside Reach 16 would only be necessary to construct if the shoreline protection system is
unable to connect to anticipated future shoreline protection system improvements in South San Francisco
and Millbrae. As such, while Reaches 1–15 are analyzed at the project level, the landside Reach 16 is analyzed
at a program level. In total, the proposed project would construct an approximately 55,550-foot-long
(approximately 10.5 miles) shoreline protection system, which would require approximately 26 acres of open
water fill in San Francisco Bay and would impact approximately 3 acres of wetland areas.

1.B Purpose of this Environmental Impact Report
The San Francisco Planning Department (planning department) has prepared this draft environmental impact
report (Draft EIR) in conformance with the provisions of the California Environmental Quality Act (CEQA) (Public
Resources Code section 21000 et seq.), the CEQA Guidelines (California Code of Regulations title 14,
section 15000 et seq.), and San Francisco Administrative Code chapter 31. The planning department, through

10
A reach is defined as a longshore segment of a shoreline where influences and impacts, such as wind direction, wave energy, littoral transport, etc.,
mutually interact.
11
The foreshore refers to the area between low and high tide along the shoreline.
12
A sheet pile wall is made of interlocking sheet piles that form a wall. The wall is driven into the ground and meant to retain earth, water, or other filling
material. Sheet piles can be made of materials such as timber, concrete, or steel, or of polyvinyl chloride (typically referred to as vinyl sheet piles).
13
A K-rail is a modular concrete barrier typically used to separate traffic lanes.
14
A berm acts as a barrier and is a raised bank or terrace bordering a road, river, canal, or other body of water.
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Chapter 1. Introduction
1.C. Type of EIR

its Environmental Planning division, is the lead agency responsible for implementing CEQA for all projects
sponsored by the City and County of San Francisco (City) or located in San Francisco.
As described by CEQA and in the CEQA Guidelines, public agencies are charged with the duty to avoid or
substantially lessen significant environmental effects where feasible. In undertaking this duty, a public
agency has an obligation to balance a project’s significant effects on the environment with its benefits,
including economic, social, technological, legal, and other non-environmental characteristics.
As defined in CEQA Guidelines section 15382, a “significant effect on the environment” is:
a substantial, or potentially substantial, adverse change in any of the physical conditions within the area
affected by the project including land, air, water, minerals, flora, fauna, ambient noise, and objects of
historic or aesthetic significance. An economic or social change by itself shall not be considered a
significant effect on the environment. A social or economic change related to a physical change may be
considered in determining whether the physical change is significant.
CEQA requires that before a public agency makes a discretionary decision to approve a project that may
cause a significant effect on the environment that cannot be mitigated, it must prepare an EIR. The EIR is a
public information document for use by governmental agencies and the public to identify and evaluate
potential environmental impacts of a project, to identify mitigation measures to lessen or eliminate
significant adverse impacts, and to examine feasible alternatives to the project. Thus, prior to taking an
approval action on the proposed project, the City must consider the information in this EIR and make certain
findings with respect to each significant effect identified. City decision-makers will review and consider the
information contained in this Draft EIR, along with other information available through the public review
processes, before deciding to approve, disapprove, or modify the proposed project, or to adopt an
alternative to the proposed project.
This Draft EIR evaluates the whole of the proposed action, including construction and operation impacts
(offsite, onsite, direct, and indirect) and cumulative impacts. This is an informational document that does
not determine whether a project will be approved, but instead aids in the planning and decision-making
process by disclosing the potential environmental impacts associated with construction of the proposed
project.
The planning department has prepared this Draft EIR with a degree of analysis that provides decisionmakers with sufficient information to enable them to make a decision that accounts for the environmental
consequences of the proposed project. The evaluation of the environmental impacts of a proposed project
need not be exhaustive, but the sufficiency of an EIR is to be reviewed in light of what is reasonably feasible.
Disagreement among experts does not make an EIR inadequate, but the EIR should summarize the main
points of disagreement among the experts. The courts have looked not for perfection, but for adequacy,
completeness, and a good faith effort at full disclosure (CEQA Guidelines section 15151).

1.C Type of EIR
This Draft EIR contains a project-level analysis, pursuant to CEQA Guidelines section 15161, for Reaches 1–15,
and a program-level analysis, pursuant to CEQA Guidelines section 15168, for Reach 16. A programmatic EIR
is appropriate for a project that would involve a series of actions that are (1) related geographically,
(2) logical parts in a chain of contemplated actions, (3) connected as part of a continuing program, and
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(4) carried out under the same authorizing statute or regulatory authority and have similar environmental
impacts that can be mitigated in similar ways. A project-level EIR focuses on the changes in the environment
that would result from construction and operation of a specific development project.
Furthermore, this Draft EIR is also a focused EIR, in accordance with CEQA Guidelines section 15063(c). In
accordance with section 15128, the planning department prepared an initial study for the proposed project (see
Appendix B) to identify which of the proposed project’s effects would result in less-than-significant impacts and
do not require further analysis, and which topics warrant more detailed environmental analysis in the EIR. The
initial study is being published concurrently with the Draft EIR, and comments will be accepted on the initial
study during the public review period for the Draft EIR. 15 Thus, this Draft EIR focuses on the environmental
analysis on those topics identified in the initial study with the potential to have significant impacts.

1.C.1

Subsequent Environmental Review of Reach 16

CEQA Guidelines section 15168(c) states that later activities in the program must be examined in light of the
program EIR to determine whether an additional environmental document must be prepared as follows:
1. If a later activity would have effects that were not examined in the program EIR, a new initial study
would need to be prepared leading to either an EIR or a Negative Declaration. That later analysis may
tier from the program EIR as provided in section 15152.
2. If the agency finds that pursuant to section 15162, 16 no subsequent EIR would be required, the agency
can approve the activity as being within the scope of the project covered by the program EIR, and no
new environmental document would be required. Whether a later activity is within the scope of a
program EIR is a factual question that the lead agency determines based on substantial evidence in the
record. Factors that an agency may consider in making that determination include, but are not limited
to, consistency of the later activity with the type of allowable land use, overall planned density and
building intensity, geographic area analyzed for environmental impacts, and covered infrastructure, as
described in the program EIR.
3. An agency shall incorporate feasible mitigation measures and alternatives developed in the program EIR
into later activities in the program.
4. Where the later activities involve site specific operations, the agency should use a written checklist or
similar device to document the evaluation of the site and the activity to determine whether the
environmental effects of the operation were within the scope of the program EIR.
5. A program EIR will be most helpful in dealing with later activities if it provides a description of planned
activities that would implement the program and deals with the effects of the program as specifically
and comprehensively as possible. With a good and detailed project description and analysis of the
program, many later activities could be found to be within the scope of the project described in the
program EIR, and no further environmental documents would be required.

15
Under CEQA Guidelines section 15128, the EIR must contain a brief statement indicating the reasons why certain effects were determined not to be
significant and thus were not discussed in the EIR.
16
CEQA Guidelines section 15162 states that no subsequent EIR should be prepared for a project unless the lead agency determines that substantial
changes are proposed to the project that would require major revisions to the previous EIR due to new significant environmental effects or a
substantial increase in the severity of previously identified significant effects; or that new information not known at the time the EIR was prepared
that shows the project would result in new significant effects not previously disclosed, more-severe effects than those previously disclosed, or that
mitigation measures previously found to not be feasible would, in fact, be feasible and would reduce the significant effects of the project.
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Thus, this Draft EIR assumes that Reach 16 would be subject to additional environmental review at such time
it is proposed. The analysis of Reach 16 would be based on existing conditions at the site and vicinity at that
time and would consider any updated information relevant to the environmental analysis of the project (e.g.,
changes to the environmental setting).

1.D CEQA Environmental Review Process
CEQA Guidelines sections 15080 to 15097 set forth the EIR process, which includes multiple phases involving
notification and input from responsible agencies and the public. The main steps in this process are described
below.

1.D.1

Notice of Preparation of an Environmental Impact Report and
Public Scoping

In accordance with CEQA Guidelines section 15082, the planning department, as lead agency, published and
distributed a Notice of Preparation (NOP) to governmental agencies, organizations, and persons who may
have an interest in the proposed project on November 25, 2020. Publication of the NOP initiated a 30-day
public review and comment period that began on November 25, 2020, and ended on December 28, 2020 (see
Appendix A). The NOP included a description of the proposed project and a request for agencies and the
public to submit comments on the scope of environmental issues that should be addressed in the EIR. The
NOP and public comments received thereon are included as Appendix A of this document.
The planning department held a virtual/online public scoping meeting on Wednesday, December 9, 2020, to
receive oral comments on the scope of the EIR. 17 In total, during the public review and comment period the
planning department received comments from five agencies, two governmental organizations, and two nongovernmental organizations (no comments from individuals were received). The comments received in
response to the NOP during the public scoping period, both written and oral, 18 are included in Appendix A.

1.D.2

Scoping Comments

The planning department has considered the comments made by the public and agencies in preparing this
Draft EIR, as summarized in Table 1-1. Comments on the NOP that relate to environmental issues are
addressed and analyzed throughout this Draft EIR and initial study (see Appendix B). The table lists the
commenter and section of the initial study or Draft EIR in which each comment is addressed. The scoping
comments, as summarized in this table, also identify areas of controversy known to the lead agency and
issues to be resolved, per CEQA Guidelines section 15123.

17
18

The scoping meeting presentation is available at https://www.youtube.com/watch?v=MJeKElUrk70.
A transcript of the oral comments received at the December 9, 2020, public scoping meeting is included in Appendix A.
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Table 1-1

Summary of Scoping Comments

Draft EIR or Initial
Study Section

Comment
DRAFT EIR

Chapter 1
Introduction

 Address environmental justice consistent with several new San Francisco Bay Plan (Bay
Plan) policies on environmental justice and social equity. In particular, incorporate
community outreach and engagement efforts and identify disproportionate impacts. [Erik
Buehmann, Bay Resources Permit Program Manager, San Francisco Bay Conservation and
Development Commission]

Chapter 2
Project
Description

 Include the City of South San Francisco in ongoing discussions regarding the proposed
project to ensure that all future work related to the project is coordinated with the U.S. Army
Corps of Engineers. [Mike Futrell, City Manager, City of South San Francisco]
 Coordinate the level of sea-level rise protection afforded by the proposed project with the
bay water level objective of the San Mateo County Flood and Sea Level Rise Resiliency
District’s adjoining project. [Len Materman, Chief Executive Officer, San Mateo County Flood
and Sea Level Rise Resiliency District]
 Clarify the location of the shoreline protection system at Reach 1 adjacent to SamTrans
property. [Christy Wegener, Director of Planning, SamTrans]
 Discuss efforts with SamTrans to coordinate flood protection measures at SamTrans’ North
Base, and delay construction at Reach 1 to allow SamTrans to develop alternative shoreline
protection measures. [Christy Wegener, Director of Planning, SamTrans]
 Disclose whether work would occur within the State Right-of-Way and if a Caltrans-issued
encroachment permit would be required. [Mark Leong, District Branch Chief, Caltrans]
 Work with the City of Millbrae on the design of the shoreline protection system, and include
the High Line Canal in project planning. [Khee Lim, Public Works Director, City of Millbrae]

Chapter 3
Plans and
Policies

 Analyze consistency with the following plans:
– Unincorporated San Mateo County Active Transportation Plan (draft, 2020);
– San Mateo County Green Infrastructure Plan (2019);
– San Mateo County Commute Alternatives Program (CAP);
– County of San Mateo General Plan (2013);
– San Francisco Bay Trail Plan (2015); and
– City of San Bruno Walk and Bike Plan (2016). [Vijaylaxsmi Kesavan, Bay Trail Planner, The
Bay Trail Project, Association of Bay Area Governments]

Chapter 4
Environmental
Setting, Impacts,
and Mitigation
Measures

 Disclose the proposed project’s fair share contribution, financing, scheduling,
implementation responsibilities, and lead agency monitoring for all mitigation measures.
[Mark Leong, District Branch Chief, Caltrans]

Section 4.D
Biological
Resources

 Analyze the consistency of the proposed project with Bay Plan Policies pertaining to Fish,
Other Aquatic Organisms, and Wildlife; Tidal Marshes and Tidal Flats; and Subtidal Areas.
[Erik Buehmann, Bay Resources Permit Program Manager, San Francisco Bay Conservation
and Development Commission]
 Describe whether any proposed adaptation strategies would have the potential to adversely
affect wildlife habitat. [Erik Buehmann, Bay Resources Permit Program Manager, San
Francisco Bay Conservation and Development Commission]
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Draft EIR or Initial
Study Section

Comment

 Apply for a California Endangered Species Act permit if the proposed project has the
potential to result in “take” of plants or animals listed under the California Endangered
Species Act. [Craig Shuman, Marine Regional Manager, California Department of Fish and
Wildlife]
 Notify the California Department of Fish and Wildlife pursuant to the department’s Lake and
Streambed Alteration Program. [Craig Shuman, Marine Regional Manager, California
Department of Fish and Wildlife]
 Habitat descriptions and species profiles of species with potential to occur in or near the
project site should be based on information from multiple sources: aerial imagery, historical
and recent survey data, field reconnaissance, scientific literature and reports, and findings
from “positive occurrence” databases such as California Natural Diversity Database. [Craig
Shuman, Marine Regional Manager, California Department of Fish and Wildlife]
 Surveys for special-status species with potential to occur in the project site should be
undertaken prior to construction. [Craig Shuman, Marine Regional Manager, California
Department of Fish and Wildlife]
 The EIR should analyze the following potential impacts:
– Hydroacoustic impacts caused by pile driving;
– Potential for entrainment and/or impingement of fish;
– Potential impacts to Pacific herring and commercial Pacific herring fishing activities;
– Potential impacts to Pacific herring spawning habitat at SFO and in adjacent areas; and
– Impacts to wetland habitat and how those impacts affect listed terrestrial and marine
species. [Craig Shuman, Marine Regional Manager, California Department of Fish and
Wildlife]
 The California Department of Fish and Wildlife recommends early consultation with the
department regarding impacts, mitigation, and permits. [Craig Shuman, Marine Regional
Manager, California Department of Fish and Wildlife]
 Analyze impacts to San Francisco Garter Snake and California Red-legged Frog. The
California Department of Fish and Wildlife will not authorize incidental “take” of California
Ridgway’s Rail, which could occur in the project area. The department recommends
avoiding encroachment into marsh or mudflat habitat. [Craig Shuman, Marine Regional
Manager, California Department of Fish and Wildlife]
 Analyze biological resources impacts from construction of concrete walls. [Craig Shuman,
Marine Regional Manager, California Department of Fish and Wildlife]
 If ground-disturbing or vegetation-disturbing activities occur during nesting bird season, the
California Department of Fish and Wildlife recommends nesting bird surveys and nesting
bird buffers. [Craig Shuman, Marine Regional Manager, California Department of Fish and
Wildlife]
 The California department of Fish and Wildlife also recommends:
– The EIR should address species specific in-water work windows;
– Avoid the use of treated wood materials in or above the waters of San Francisco Bay. The
EIR should address alternatives for pile materials for the lighting trestle reconstruction;
and
– Address whether eelgrass habitat could be impacted by the proposed project by
providing information on recent surveys and whether potential habitat exist within the
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Draft EIR or Initial
Study Section

Comment

project footprint. [Craig Shuman, Marine Regional Manager, California Department of Fish
and Wildlife]
Section 4.F
Hydrology and
Water Quality

 Address the consistency of the proposed project with Bay Plan policies including:
– Whether or not the proposed project would comply with the criteria in the McAteer-Petris
Act regarding the placement of fill in the bay;
– Climate Change and Safety of Fills, and in particular, address how the proposed project
would be resilient to mid-century and end-of-the-century projections, as well as adapt to
updates in sea-level rise science, guidance, and planning over time;
– Bay Plan Shoreline Protection policies, including an analysis of appropriate risk aversion
criteria based on high public safety risks associated with flooding of the Airport;
– Evaluate total water level of flooding for the site, including wave action;
– Evaluate additional factors including water from storm surges, seasonally high tides, as
well as groundwater rise;
– Evaluate consistency with Bay Plan Shoreline Protection Policy number 5, which requires
use of natural and nature-based features such as marsh vegetation, levees with
transitional ecotone habitat, mudflats, beaches, and oyster reefs;
– Evaluate public safety issues associated with nature-based alternatives; and
– Coordinate the mitigation program with all regulatory agencies with jurisdiction over the
project so that a mitigation program is agreeable to all of these agencies. [Erik
Buehmann, Bay Resources Permit Program Manager, San Francisco Bay Conservation and
Development Commission]
 Address sheet pile corrosion prevention coating and placement of treated wood piles into
waters of San Francisco Bay. [Craig Shuman, Marine Regional Manager, California
Department of Fish and Wildlife]
 Consider flooding impacts on U.S. 101. [Mark Leong, District Branch Chief, Caltrans]
 Address impacts related to erosion, groundwater, and sediment transport in geotechnical
and hydrological studies in coordination with Caltrans. [Mark Leong, District Branch Chief,
Caltrans]

Chapter 6
Alternatives

 Analyze alternatives to minimize bay fill and an alternative upland location. [Erik Buehmann,
Bay Resources Permit Program Manager, San Francisco Bay Conservation and Development
Commission]
 Analyze a tide gate alternative at Reach 1 as described in the San Bruno Creek/Colma Creek
Resiliency Study. [Christy Wegener, Director of Planning, SamTrans]
 Analyze an alternative that protects North Access Road from sea-level rise and flooding.
[Christy Wegener, Director of Planning, SamTrans]
 Analyze an alternative that includes temporary SamTrans bus storage within or outside the
Airport to mitigate for the loss of access to SamTrans facilities. [Christy Wegener, Director of
Planning, SamTrans]
 Discuss softer shoreline protection options such as natural features and why these
alternatives are not proposed to be included. [Craig Shuman, Marine Regional Manager,
California Department of Fish and Wildlife]
 Include an alternative that extends the proposed alignment on North Access Road at its
intersection with SamTrans peninsula across SamTrans peninsula and the mouth of Colma
Creek. [Mike Futrell, City Manager, City of South San Francisco]
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Comment

 Explore other possible flood control techniques (e.g., setbacks). [Craig Shuman, Marine
Regional Manager, California Department of Fish and Wildlife]
INITIAL STUDY

Section E.2
Aesthetics

 Analyze the consistency of the proposed project with Bay Plan policies on Appearance,
Design, and Scenic Views. [Erik Buehmann, Bay Resources Permit Program Manager, San
Francisco Bay Conservation and Development Commission]

Section E.5
Tribal Cultural
Resources

 Assembly Bill 52 and Senate Bill 18 tribal consultation procedures. Comment provided
mitigation measures to avoid or minimize significant adverse impacts to tribal cultural
resources, if feasible. [Nancy Gonzalez-Lopez, Cultural Resources Analyst, Native American
Heritage Commission]

Section E.12
Recreation

 Analyze the consistency of the proposed project with Bay Plan policies regarding Public
Access and Recreation, analyze public access impacts, and incorporate public access to the
maximum extent possible. [Erik Buehmann, Bay Resources Permit Program Manager, San
Francisco Bay Conservation and Development Commission]
 Analyze impacts associated with constraining public access to the Bay Trail. [Vijaylaxsmi
Kesavan, Bay Trail Planner, Association of Bay Area Governments]

1.D.3

Draft EIR and Initial Study Public Review and Opportunities for
Public Participation

The CEQA Guidelines and San Francisco Administrative Code chapter 31 encourage public participation in
the planning and environmental review processes. The planning department provides opportunities for the
public to present comments and concerns regarding this Draft EIR and its appendices, including the initial
study (see Appendix B), throughout the environmental review process. These opportunities include a public
review and comment period and a public hearing on the Draft EIR and initial study before the San Francisco
Planning Commission (planning commission).
The Draft EIR and initial study is available for public review and comment on the planning department’s
Negative Declarations and EIRs web page (https://sfplanning.org/environmental-review-documents). A USB
or paper copy of the Draft EIR will be mailed upon request. Referenced materials will also be made available
for review upon request. Please contact the EIR Coordinator, Michael Li, at cpc.sfosppeir@sfgov.org or
628.652.7538 to make a request.
The public review period for the Draft EIR and initial study is from September 1, 2022, through October 17,
2022. The planning commission will hold a public hearing on the Draft EIR and initial study during the 45-day
public review and comment period to solicit public comment on the information presented in this Draft EIR
and initial study. The public hearing will be held on October 6, 2022, beginning at 1:00 p.m. or later at San
Francisco City Hall. Due to the COVID-19 emergency, members of the public may attend this hearing in
person or participate remotely using videoconferencing technology. Additional information may be found on
the planning department's website at https://sfplanning.org/hearings-cpc-grid.
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In addition, governmental agencies, interested organizations, and other members of the public are invited to
submit written comments on the adequacy and accuracy of the Draft EIR and initial study during the public
review period. Written public comments may be submitted by mail to:
San Francisco Planning Department
Attention: Michael Li, Environmental Coordinator
49 South Van Ness Avenue, Suite 1400
San Francisco, CA 94103
or by email to:
cpc.sfosppeir@sfgov.org
Members of the public are not required to provide personal identifying information when they communicate
with the planning commission. All written or oral communications, including submitted personal contact
information, may be made available to the public for inspection and copying upon request and may appear
on the department’s website or in other public documents.

1.D.4

Final EIR and EIR Certification

Following the close of the public review and comment period, the planning department will prepare and
publish a document entitled “Responses to Comments on the Draft EIR.” This document will contain copies
of all written, email, and recorded oral comments received on the Draft EIR as well as the planning
department’s written responses to substantive comments and any necessary revisions to the Draft EIR.
Together, the Draft EIR and the responses to comment document will constitute the Final EIR. Not less than
10 days prior to the San Francisco Planning Commission hearing to consider certification of the Final EIR, the
planning department will issue the Final EIR to persons commenting on the Draft EIR and to any board(s),
commission(s), or department(s) that will carry out or approve the proposed project. During an advertised
public meeting, the planning commission will consider the documents and, if found adequate, will certify the
final EIR. Certification of the Final EIR by the planning commission represents that the document: (1) was
presented to the San Francisco Planning Commission, which reviewed and considered the information
contained in the Final EIR; (2) is adequate, accurate, and objective, reflecting the lead agency’s independent
judgment and analysis; and (3) has been completed in compliance with CEQA.
CEQA requires that lead agencies shall neither approve nor implement a project unless the project implements
all feasible mitigation measures that would reduce significant environmental impacts to less-than-significant
levels, essentially avoiding or substantially lessening the potentially significant impacts of the project, except
when certain findings are made. If an agency approves a project that would result in the occurrence of
significant adverse impacts that cannot feasibly be mitigated to less-than-significant levels (that is, significant
and unavoidable impacts), the agency must state the reasons for its action in writing; demonstrate that, even
with implementing all feasible mitigation, the impact(s) would still exceed significance thresholds based on
the EIR or other information in the record; and adopt a statement of overriding considerations.

1.D.5

Mitigation Monitoring and Reporting Program

At the time of project approval, CEQA and the CEQA Guidelines require lead agencies to adopt a mitigation
monitoring and reporting program that it has made a condition of project approval in order to mitigate or
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avoid significant impacts on the environment (CEQA section 21081.6; CEQA Guidelines section 15097). This
Draft EIR identifies and presents the mitigation measures that, if the proposed project is approved, would be
included in the Mitigation Monitoring and Reporting Program for the Shoreline Protection Program as a
condition of project approval.

1.E Contents and Organization of This Draft EIR
Consistent with CEQA Guidelines sections 15120 to 15132, this Draft EIR describes the proposed project,
required approvals, and existing land use plans and policies applicable to the proposed project; identifies
potential environmental impacts of the proposed project, cumulative adverse impacts to which the
proposed project could make a substantial contribution, and mitigation measures where those impacts are
significant; discusses any growth-inducing or significant unavoidable effects of the proposed project; and
evaluates alternatives to the proposed project that could avoid or reduce significant impacts while still
meeting most of the project’s objectives.
This Draft EIR is organized as follows:


Summary. This chapter summarizes the contents of the entire Draft EIR, including an overview of the
project description and, in a tabular format, a summary of the environmental impacts that would result
from project implementation and the mitigation measures identified to reduce or avoid significant
impacts. It also briefly describes the alternatives to the proposed project and the areas of controversy.



Chapter 1, Introduction. This chapter describes the purpose of the EIR, the environmental review process,
the public and agency comments received on the scope of the EIR, and the organization of the EIR.



Chapter 2, Project Description. This chapter describes the proposed project in detail, including the
project background, objectives, location, existing site land use characteristics, project components and
characteristics, the construction schedule and anticipated activities, and identifies required project
approvals.



Chapter 3, Plans and Policies. This chapter summarizes the plans and policies of local, regional, state,
and federal agencies that could apply to the proposed project and identifies if the proposed project
would be inconsistent with those plans and policies.



Chapter 4, Environmental Setting, Impacts, and Mitigation Measures. This chapter covers a
comprehensive range of environmental resource topics that have a potential for significant adverse
impacts and/or known sensitivity. Each environmental topic is discussed in a separate section within this
chapter, and each section describes the existing environmental setting relative to that resource; the
applicable regulatory framework; the significance criteria used to assess the severity of the impacts; the
approach to and methodologies used in the impact analysis; and individually numbered impact
statements and associated discussion of project-specific and cumulative impacts of the proposed project
and a determination of the significance of each impact. For impacts determined to be significant,
mitigation measures that would reduce or avoid those impacts are presented. This chapter contains the
following sub-sections and environmental resource topics:
–

Cultural Resources (Historic Resources only)

–

Noise

–

Air Quality
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–

Biological Resources

–

Geology and Soils

–

Hydrology and Water Quality



Chapter 5, Other CEQA Considerations. Pursuant to CEQA Guidelines section 15126.2, this chapter
summarizes any growth-inducing impacts that could result from the proposed project, irreversible
changes to the environment, and significant and unavoidable environmental impacts. This chapter also
presents any areas of controversy to be resolved.



Chapter 6, Alternatives. This chapter presents and evaluates alternatives to the proposed project that
could feasibly attain most of the project objectives and reduce identified significant adverse impacts of
the proposed project. It also identifies the environmentally superior alternative and describes other
alternatives that were considered but rejected. Alternatives evaluated in this chapter include the
following:
–

Alternative A, No Project

–

Alternative B, Reaches 7 and 8 Extended Construction Duration

–

Alternative C, No Vehicle Service Road Relocation for Reaches 7, 8, 11, 13, and 14

–

Alternative D, Less-Barge/More-Truck Scenario

–

Alternative E, Reach 7 Lower Wall Height

–

Alternative F, Minimize Wetland Fill



Chapter 7, Report Preparers. This chapter lists the project sponsor, project consultants, and authors
involved in preparing this Draft EIR.



Appendices. The appendices include:
–

Appendix A, Notice of Preparation and Comments Received

–

Appendix B, Initial Study

–

Appendix C.1, Historic Resource Evaluation, Part 1

–

Appendix C.2, Memorandum to File

–

Appendix D.1, Noise Technical Memorandum

–

Appendix D.2, Aircraft Noise Assessment Technical Memorandum

–

Appendix E, Air Quality Technical Memorandum and Health Risk Assessment

–

Appendix F, Biological Resources Technical Memorandum

–

Appendix G, Coastal Hydraulics Technical Report

–

Appendix H, Air Quality Analysis for EIR Alternatives

–

Appendix I, CEQA Analysis – Estimation of Project Travel Demand during Construction Activities
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Chapter 2
Project Description
2.A Project Overview
The San Francisco International Airport (SFO or Airport) is proposing the Shoreline Protection Program
(proposed project), which would install a new shoreline protection system around the Airport that would
comply with current Federal Emergency Management Administration (FEMA) requirements for flood
protection against a 100-year flood and would incorporate protection from future sea-level rise. The
proposed project would remove the existing shoreline protection features and construct a new shoreline
protection system comprised of a combination of reinforced concrete and steel sheet pile walls. These
structures would vary from reach 19 to reach, depending on the existing site characteristics, and would range
in height from approximately 3.9 to 13.5 feet above the existing or newly graded ground surface, given that
the elevation and slope of the ground varies for each reach. 20
The Airport’s shoreline and western landside boundary are divided into 16 reaches based on shoreline
orientation, existing protection type, existing foreshore conditions, and existing landside conditions. The
proposed project would construct a shoreline protection system for 15 of the reaches to eliminate the
probability of substantial inundation at the Airport through 2085. In total, the proposed project, including
Reach 16, would construct an approximately 55,550-foot-long (approximately 10.5 miles long) shoreline
protection system, which would require approximately 26 acres of open water fill in San Francisco Bay (the
bay) and would impact approximately 3 acres of wetland areas for Reaches 1–15.
In order to address landside flood protection, Reach 16, which would be located along the western perimeter
of the Airport’s operational boundary 21 east of U.S. 101, may be required to form a continuous, closed flood
protection system. However, Reach 16 would only be necessary to construct if the shoreline protection
system is unable to connect to anticipated future shoreline protection system improvements in South San
Francisco and Millbrae/Burlingame, located to the north and south of the Airport, respectively. As such, while
Reaches 1–15 are analyzed at the project level, the analysis of the landside Reach 16 is at a program level
(see Chapter 1, Introduction, for a more-detailed discussion of the analysis approach). It is anticipated that
Reach 16, if it were to be constructed to form a continuous, closed flood protection system, would be
approximately 15,050 feet long (approximately 2.9 miles long) along the western perimeter of the Airport.

19
A reach is defined as a longshore segment of a shoreline where influences and impacts, such as wind direction, wave energy, littoral transport, etc.,
mutually interact.
20
All elevations presented herein are based on the North American Vertical Datum of 1988 (formally adopted in 1992), which is a fixed reference
adopted as a standard geodetic datum for elevations determined by leveling.
21
The Airport’s operational boundary includes the area owned and operated by the Airport east of U.S. 101.
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2.B Project Objectives
The project sponsor seeks to achieve the following objectives by undertaking the proposed project:
1. Protect travelers and workers, Airport operations, and City assets from flooding resulting from a
100-year flood, as defined by FEMA, and future sea-level rise caused by climate change through 2085.
2. Remove the Airport from the 100-year floodplain, as shown on the FEMA Flood Insurance Rate Map, by
providing a complete shoreline protection system as soon as possible.
3. Create a shoreline protection system that is adaptable to future projections of sea-level rise, given the
level of uncertainty regarding exact sea-level-rise estimates.
4. Create a shoreline protection system that poses no safety hazards to Airport operations, maintains
existing runway capacity, and satisfies Federal Aviation Administration design standards.
5. Create a shoreline protection system that enhances emergency vehicle access near the fuel tank farm
and maximizes the geometry of the Airport campus.
6. Minimize hazardous wildlife attractants to prevent aircraft bird strikes.
7. Create a shoreline protection system as expeditiously as possible that allows for safe and continuous
Airport operations and minimizes disruption to aircraft operations during project construction.

2.B.1

Project Location

The project site consists of the perimeter of the Airport, which is located primarily in unincorporated San
Mateo County approximately 13 miles south of downtown San Francisco (see Figure 2-1). Portions of the
Airport lie within the city boundaries of South San Francisco to the north, San Bruno to the west, and
Millbrae to the south. The Airport is owned by the City and operated by and through the San Francisco
Airport Commission. The United Airlines Maintenance and Operations Center is located on Airport land but is
not owned or operated by the Airport. The U.S. Coast Guard Air Station San Francisco (U.S. Coast Guard Air
Station) is located entirely on federal land adjacent to the Airport’s eastern boundary along Seaplane Harbor.
The U.S. Coast Guard Air Station facilities are owned, maintained, and operated by the federal government.
The Airport’s operational area is generally bordered by U.S. 101 to the west and by San Francisco Bay to the
east. Of the 5,100 acres that compose Airport property, approximately 2,110 acres are located on land east of
U.S. 101, 180 acres are west of U.S. 101, and 2,810 acres are within the bay.
SFO is the largest airport serving the San Francisco Bay Area. The other major commercial airports in the
bay area are Oakland International Airport and Norman Y. Mineta San José International Airport. SFO
contains two sets of parallel runways, one set oriented in a north/south configuration (Runways 1L-19R and
1R-19L) and the other in an east/west configuration (Runways 10L-28R and 10R-28L). The Airport also
contains supporting airfield facilities and infrastructure; a passenger terminal area served by access roads,
parking facilities, and ground transportation facilities; and cargo and other facilities typical of a commercialservice airport. 22

22

A commercial-service airport is a publicly owned airport that has at least 2,500 passenger boardings each year and receives scheduled passenger
service.
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FIGURE 2-1
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Chapter 2. Project Description
2.C. Project Background

The Airport was constructed in phases beginning in the 1920s by filling portions of the bay, and the Airport
opened in 1927. The Airport is situated within a fully developed, land-constrained site, and is the legacy of
incremental changes that occurred over several decades. The majority of the project site is paved for
aeronautical uses such as runways, taxiways, 23 aircraft aprons, 24 and parking, or occupied by passenger
terminal buildings and aircraft hangars. The Airport operates 24 hours per day, 7 days per week as a publicuse airport. 25

2.C Project Background
FEMA administers the National Flood Insurance Program. Under this program, participating communities
agree to implement floodplain management ordinances that limit the risk of future flood damage in floodprone areas. These ordinances must meet the minimum floodplain management criteria of the federal
regulations that govern the National Flood Insurance Program. To support the program, FEMA publishes
Flood Insurance Rate Maps, which show areas subject to inundation during floods having a 1 percent chance
of occurrence in a given year (also referred to as the 100-year flood). These floodplains are referred to as
Special Flood Hazard Areas.
In 2010, the City adopted a floodplain management ordinance and joined the National Flood Insurance
Program. 26 As a result, SFO is required to implement the City’s requirements for flood-resistant construction
established by the San Francisco Floodplain Management Program for structures located in Special Flood
Hazard Areas.
In 2015, FEMA issued a preliminary Flood Insurance Rate Map for the City, based on an updated study of
flood hazards for the bay. As part of the updated study, FEMA determined that the existing shoreline
protection features on the perimeter of the Airport are not adequate to prevent inundation during a 100-year
flood. Therefore, the Flood Insurance Rate Map that covers the Airport shows that most of the property lies
within a Special Flood Hazard Area and may be inundated during a 100-year flood. In March 2021, FEMA
finalized the Flood Insurance Rate Map.
In 2017, the California Ocean Protection Council (OPC) released new draft sea-level rise guidance 27 for
California with updated projections based on recent science and refined methods using probabilistic sealevel rise projections instead of the scenario-based projections used by the National Research Council’s 2012
study. 28 The OPC adopted the new sea-level rise guidance in March 2018, and it now supersedes the National
Research Council’s 2012 sea-level rise science document as the best available sea-level rise science for
California.

23

Taxiways are routes used by airplanes to move to or from runways.
An aircraft apron is a defined area of an airport intended to accommodate aircraft for loading or unloading of passengers or cargo, refueling,
parking, or maintenance.
25
A public-use airport is an airport available for use by the general public without a requirement for prior approval by the airport owner or operator.
26
Ordinance number 188-08 (enacted in 2008) established the San Francisco Floodplain Management Program by adding article XX, sections 2A.280–
2A.285, to the San Francisco Administrative Code. In 2010, the board of supervisors approved ordinance number 56-10 to amend the floodplain
management program. In 2020, the board of supervisors approved ordinance number 226-20 to further amend the floodplain management program.
27
California Ocean Protection Council, State of California Sea-Level Rise Guidance, 2018 Update,
https://opc.ca.gov/webmaster/ftp/pdf/agenda_items/20180314/Item3_Exhibit-A_OPC_SLR_Guidance-rd3.pdf.
28
National Research Council, Sea-Level Rise for the Coasts of California, Oregon, and Washington: Past, Present, and Future. Washington, DC, The
National Academies Press. 2012, https://doi.org/10.17226/13389.
24
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The 2018 OPC guidance presents sea-level rise projections for a range of future emissions scenarios, referred
to as Representative Concentration Pathways (RCP). RCPs represent different future socioeconomic
scenarios that account for future greenhouse gas emissions, population growth, adoption of carbon capture
technologies, reliance on fossil fuels, and compliance with global climate agreements. The OPC sea-level rise
projections present a range of potential future sea-level rise scenarios for two bookend RCPs: RCP 2.6 (low
emissions) and RCP 8.5 (high emissions).
Table 2-1 shows sea-level rise values with a 50 percent, 17 percent, 5 percent, and 0.5 percent probability of
exceedance at each year for each RCP. Projections for 2050 only include RCP 8.5 to reflect current greenhouse
gas emissions trends, which more-closely match RCP 8.5.
Table 2-1

Sea-Level Rise Values for Specific Probability Exceedances
Probability Sea-Level Rise Meets or Exceeds Values Shown

Year

RCP

50% (inches)

17% (inches)

5% (inches)

0.5% (inches)

2050

RCP 8.5

11

13

17

23

2100

RCP 2.6

19

29

38

68

RCP 8.5

30

41

53

83

SOURCE:

AECOM and Telamon Engineering Consultants, Shoreline Protection Program Conceptual Design Study, prepared for the San Francisco
International Airport, March 2018.

The 2018 OPC guidance recommends that projects with low-risk aversion consider the 17 percent
exceedance level and projects with medium- to high-risk aversion consider the 0.5 percent level. The OPC
guidance does not make a recommendation on selecting RCP 2.6 versus 8.5 for future planning and design
for projects with planning horizons beyond 2050.
The City adopted its sea-level rise guidance in 2014. 29 The guidance provides a framework for incorporating
sea-level rise into the project planning and design process. Table 2-2 presents the National Research Council
sea-level rise estimates for San Francisco relative to the year 2000. The table presents the local projections (±
one standard deviation) and the extreme lower and upper limits of the ranges, which represent unlikely but
possible levels of sea-level rise at each planning horizon.

29

The City and County of San Francisco, Guidance for Incorporating Sea-Level Rise into Capital Planning in San Francisco: Assessing Vulnerability and
Risk to Support Adaptation, 2014, https://onesanfrancisco.org/sites/default/files/inline-files/Guidance-for-Incorporating-Sea-Level-Rise-into-CapitalPlanning1.pdf. Note that revisions made to this document were approved in 2015.
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Table 2-2

National Research Council Sea-Level Rise Estimates for San Francisco Relative
to the Year 2000

Year

Lower End of Range (inches)

Projections (inches)

Upper End of Range (inches)

2030

2

6 ±2

12

2050

5

11 ±4

24

2100

17

36 ±10

66

SOURCE:

AECOM and Telamon Engineering Consultants, Shoreline Protection Program Conceptual Design Study, prepared for the San Francisco
International Airport, March 2018.

Selection of the appropriate sea-level rise projection depends on the functional lifespan and criticality of the
facilities being protected. The City’s guidance recommends that critical projects (such as the SFO shoreline
protection system) either be designed for the high end of the uncertainty range or designed for the most-likely
scenario coupled with the identification of adaptation strategies that can be implemented in the future to
accommodate higher sea-level rise amounts if they occur. The proposed project is designed to protect SFO from
a 100-year flood and from sea-level rise projected through 2085. SFO prepared a Conceptual Design Study 30 for
the shoreline protection program, based on California’s adoption of the OPC’s sea-level rise guidance in March
2018. 31 The study evaluated six water level design options that would comply with current FEMA requirements
for a 100-year flood in combination with sea-level rise projections ranging from zero to 60 inches (0 inches,
11 inches, 24 inches, 36 inches, 48 inches, and 60 inches). The evaluation of each water level design option
considered: the timing of future sea-level rise and the probability of reaching the level sooner than the predicted
value; the anticipated lifespan of the shoreline protection system; and how much advance warning SFO would
have to plan future shoreline protection in the event sea-level rise occurs more quickly than anticipated. Based
on this evaluation, SFO determined that designs that meet current FEMA requirements, which is 24 inches of
freeboard, 32 plus up to 36 inches to accommodate sea-level rise, particularly those that use steel sheet pile wall
construction, are most appropriate to accommodate up to 60 inches of sea-level rise during a 100-year flood.
However, in 2020, based on a report released by the California Natural Resources Agency with updated guidance
regarding planning for sea-level rise, SFO increased the height of the proposed shoreline protection system by
6 inches to accommodate up to 66 inches of sea-level rise during a 100-year flood. 33 See Section 3.B.2, State
Plans and Policies, p. 3-3, for a more-detailed discussion of the updated sea-level rise guidance.

2.D Summary of the Existing Site Characteristics
The Airport and shoreline lie on reclaimed land that was once part of the bay. From the 1920s to 1970s, the
land was developed by placing artificial fill over Young Bay Mud, which is soft, unconsolidated silty clay. The
fill is generally composed of silty and clayey sands, silts, and clays. The thickness of fill along the shoreline
ranges from 4 to 36 feet. The layer of Young Bay Mud underneath the fill ranges from 10 to 70 feet thick.
Bedrock ranges from 5 to 300 feet below the surface of the bay.

30
AECOM and Telamon Engineering Consultants, Shoreline Protection Program Conceptual Design Study, prepared for the San Francisco International
Airport, March 2018.
31
California Ocean Protection Council, State of California Sea-Level Rise Guidance, 2018 Update,
https://opc.ca.gov/webmaster/ftp/pdf/agenda_items/20180314/Item3_Exhibit-A_OPC_SLR_Guidance-rd3.pdf, accessed June 28, 2021.
32
Freeboard is a factor of safety usually expressed in feet above a flood level for purposes of floodplain management.
33
California Natural Resources Agency, Making California’s Coast Resilient to Sea-Level Rise: Principles for Aligned State Action, April 2020,
https://www.opc.ca.gov/webmaster/_media_library/2021/01/State-SLR-Principles-Doc_Oct2020.pdf, accessed July 8, 2021.
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The Airport’s shoreline and western landside boundary are divided into 16 reaches based on shoreline
orientation, existing protection type, foreshore type, and existing landside conditions (see Figure 2-2).
Existing shoreline protection features for 15 of the 16 reaches vary by reach. These protection features
include a combination of concrete walls, sheet pile walls, 34 concrete debris, armor rocks, sandbags, K-rails, 35
tidal flats, embankment walls/dikes, and earthen and vegetated berms. 36 Currently there are no existing
shoreline protection features along the Airport's western landside boundary where Reach 16 would be
located. The existing shoreline protection features for each reach typically include varying combinations of
these systems. Some sections of the existing shoreline protection features show wear and evidence of
distress, including seepage through berm sections, cracks and holes in concrete and vinyl sheet pile walls,
and overall deterioration of the sheet pile walls. Section 2.F.1, p. 2-11, provides a more-detailed discussion of
the existing conditions for each reach.

2.E Summary of the Proposed Shoreline Protection Program
The proposed project would remove the existing shoreline protection features (consisting primarily of a
combination of concrete walls, sheet pile walls, concrete debris, armor rocks, sandbags, K-rails, tidal flats,
embankment walls/dikes, and earthen and vegetated berms) and one tree, and construct a new shoreline
protection system consisting of a combination of reinforced concrete walls and steel sheet pile walls, some
with armor rock revetments 37 and/or open water fill. These structures would vary from reach to reach,
depending on the existing site characteristics of the ground surface elevation and slope. The existing ground
elevation in the areas where the reaches would be constructed would not substantially change with
construction of the proposed project. 38 The steel sheet pile and reinforced concrete walls would range in
height from approximately 3.9 to 13.5 feet above the existing or newly graded ground surfaces that would be
created adjacent to the proposed shoreline protection system for certain reaches. For Reaches 7 and 8, the
proposed project would extend the shoreline protection system an additional 100 to 215 feet beyond the
existing shoreline into the bay. For Reaches 7–11, 13, and 14, the vehicle service road 39 would be relocated
approximately 12 to 140 feet towards the bay. The proposed shoreline protection system for Reaches 1–16
would be approximately 55,550 feet (10.5 miles) long, would require the placement of approximately
26 acres of open water fill in the bay along various reaches and would impact approximately 3 acres of
wetland areas. The steel sheet piles would be driven to maximum depth of approximately 79 feet.
Armor rock revetments would be used in tandem with walls to dissipate wave energy and prevent sediment
scour 40 along existing sections of shoreline that are steeply sloped and may be prone to erosion. Open water
fill, intended to stabilize the shoreline and create a necessary slope for support of the shoreline protection
system, would be placed in the bay along some of the reaches. Table 2-3 summarizes the design
characteristics of each reach.

34

A sheet pile wall is made of interlocking sheet piles that form a wall. The wall is driven into the ground and meant to retain earth, water, or other filling
material. Sheet piles can be made of materials such as timber, concrete, or steel, or of polyvinyl chloride (typically referred to as vinyl sheet piles).
35
A K-rail is a modular concrete barrier typically used to separate traffic lanes.
36
A berm acts as a barrier and is a raised bank or terrace bordering a road, river, canal, or other body of water.
37
Revetments are sloping structures meant to barricade or prevent erosion caused by wave action. Armor rock is a rock used to reinforce or “armor”
shorelines and shoreline structures like pilings against erosion.
38
The depth of the steel sheet pile wall for each reach is noted as below the existing ground surface, which would not change with the proposed
project, or the newly graded ground surface for reaches constructed towards the bay in the detailed description of each reach in Section 2.F.1, p. 2-11.
39
A vehicle service road is a designated roadway in a non-movement area, which is an area used for loading, unloading, and parking aircraft.
40
Sediment scour is the erosion of sediment, including sand or silt, from around an object.
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Table 2-3

Design Characteristics of Each Reach

Reach
No.

Reach Name

Proposed Shoreline Protection System

Maximum Height of the
Wall above the Existing
or Newly Graded
Ground Surface (feet)

1

San Bruno Channel

Reinforced concrete wall

6.3

4

3,300

0

0

2A

Treatment Plant Sub-reach 2A Steel sheet pile wall

3.9

27

700

0

0

2B

Treatment Plant Sub-reach 2B Steel sheet pile wall

13.5

28

3,300

0.27

1.68

2C

Treatment Plant Sub-reach 2C Steel sheet pile wall

7.0

30

500

0

0

3

Seaplane Harbor 1

7.0 (wall)

45

1,400

0.24

0

Steel sheet pile wall

Maximum Depth
of Disturbance
below the Existing
Ground (feet)

Length
of Wall
(feet)

Approximate
Fill to Be Placed
in the Bay
(acres)

Approximate
Fill to Be Placed
in Wetland
Areas (acres)

3.0 (chain-link
fence)
4

U.S. Coast Guard Air Station

Steel sheet pile wall

7.5

41

1,500

0.46

0

5

Seaplane Harbor 2

Steel sheet pile wall

6.5

54

2,800

0.49

0

6

Superbay

Steel sheet pile wall

9.6

36

3,000

0.02

0

7

Runway 19 End

Steel sheet pile wall; double steel sheet
pile wall with jet grout 41 and perimeter
dike 42

13.5

78

3,900

11.28

0

8

Runway 19 Edge

Double steel sheet pile wall with jet
grout and perimeter dike

9.5

60

1,600

4.44

0

9

Intersection 1

Steel sheet pile wall

7.2

28

700

0.03

0

10

Intersection 2

Steel sheet pile wall

6.0

31

1,000

0.16

0

11

Runway 28R

Double steel sheet pile wall with jet
grout

4.8

59

3,300

3.67

0

12

Runway 28 End

Steel sheet pile wall

6.7

29

2,200

1.44

0

41
Jet grouting is a method of soil stabilization that involves the injection of a stabilizing fluid into the subsoil (or the soil under treatment) under high pressure and high velocity. The soil stabilization
occurs due to hardening of the grouted fluid within the soil.
42
A perimeter dike is a berm or ridge of soil, compacted, stabilized, and located in such a manner as to direct water to a specified location.
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Maximum Height of the
Wall above the Existing
or Newly Graded
Ground Surface (feet)

Maximum Depth
of Disturbance
below the Existing
Ground (feet)

Length
of Wall
(feet)

Approximate
Fill to Be Placed
in the Bay
(acres)

Approximate
Fill to Be Placed
in Wetland
Areas (acres)

Reach
No.

Reach Name

Proposed Shoreline Protection System

13

Runway 28L

Double steel sheet pile wall with jet
grout

9.5

79

4,300

2.78

0

14

Mudflat

Steel sheet pile wall; Double steel sheet
pile wall with jet grout

11.8

27

4,700

0.56

0.91

15

Millbrae Channel

Reinforced concrete wall

7.9 (wall)

4

2,300a

0

0

2.1 (chain-link
fence)
16

SOURCE:

Airport Landside Protection

Concrete wall

2.0

4

15,050 0

0

Total

—

—

—

55,550 25.84

2.59

San Francisco International Airport, Shoreline Protection Program: Conceptual Design Study, March 2018.

NOTES:
a The length of the proposed concrete wall for Reach 15 would be approximately 1,400 feet, and the length of the proposed concrete wall around the compressed natural gas fuel station would be
approximately 900 feet.
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2.F Project Characteristics and Components
2.F.1

Existing Conditions and Proposed Shoreline Protection System for
Each Reach

REACH 1: SAN BRUNO CHANNEL
EXISTING CONDITIONS
The San Bruno Channel generally forms the northern border of the Airport. This waterway discharges
stormwater from its catchment area 43 into the bay. The channel consists of open sections, as well as culverts
under roadways and industrial development.
Reach 1 extends along the channel from the U.S. 101 overpass to the intersection of North Access Road and
North Field Road. The channel is naturally lined along this length, with dense vegetation occurring in places
toward the top of the channel banks (see Figure 2-3, Photo a). At the downstream end, the channel
discharges into the bay via a flood control tide gate consisting of four 5-foot-diameter pipes that have been
fitted with flap gates 44 to prevent incoming flow (see Figure 2-3, Photo b). The channel banks provide
existing flood protection along the channel; no additional vertical structures exist between the channel and
the Airport property. North Access Road abuts the south side of the San Bruno Channel.
Reach 1 extends beyond the flood control gate for approximately 1,400 feet to the junction of North Access Road
and the entrance to the San Mateo County Transit District (SamTrans) peninsula at North Field Road. SamTrans
peninsula, accessible via North Access Road, contains a SamTrans bus yard and the Safe Harbor Shelter.

PROPOSED REACH 1
The shoreline protection system proposed for Reach 1 would consist of a new reinforced concrete wall that
would begin on South Airport Boulevard approximately 450 feet south of North Access Road (see Figure 2-4).
The reinforced concrete wall would continue north along South Airport Boulevard, then would turn east
along the northern boundary of the Airport. A passive flood gate 45 would be constructed on the south side of
North Access Road approximately 800 feet east of South Airport Boulevard. The reinforced concrete wall
would continue along the south side of North Access Road for another approximately 325 feet, where a
deployable flood gate 46 would be constructed across North Access Road near the location of the existing San
Bruno tide gate. The deployable flood gate would connect the reinforced concrete wall on the south side of
North Access Road to the reinforced concrete wall that would continue along the north side of North Access
Road for the remaining portion of Reach 1. A second passive flood gate would be constructed across
SamTrans North Road, which provides access to the SamTrans bus yard. Reach 1 would terminate at North
Field Road. In the event of a flood, the floodgates along Reach 1 would be deployed, which would make
North Access Road inaccessible east of the San Bruno flood control tide gate. The Airport would notify
SamTrans and the Safe Harbor Shelter before deploying the floodgates.
43

A catchment area is the area from which rainfall flows into a river, lake, or reservoir.
A flap gate is a flow control device that functions as a check valve, allowing water to flow through it in only one direction. The flap gate usually
consists of a flat plate that is hinged at the top of a culvert outfall.
45
A passive flood gate is a barrier that will operate automatically during a flood or storm, and requires no human intervention or electricity.
46
A deployable flood gate or barrier is defined as a barrier system that is actively deployed before and/or during a flood and retracted after a flood.
44
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a. View west of the San Bruno Channel

b. View of the San Bruno Channel flood control gate

SOURCE: SFO Shoreline Protection Program:
Conceptual Design Study, 2018
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The proposed reinforced concrete wall would be approximately 3,300 feet long and a maximum height of
6.3 feet above the existing ground surface (see Figure 2-5). The reinforced concrete wall would have a
shallow foundation set on compacted base rock to a maximum depth of approximately 4 feet below the
existing ground surface. North Access Road would be resurfaced following construction of the proposed
concrete wall, and the San Francisco Bay Trail located along the north side of North Access Road would be
temporarily relocated during construction of the reach in a closed lane on North Access Road.

REACH 2: TREATMENT PLANT
EXISTING CONDITIONS
Reach 2 begins at the intersection of North Access Road and North Field Road and wraps around the
northeastern boundary of the Airport’s Mel Leong Treatment Plant before ending along the south-facing
shoreline of Seaplane Harbor. This reach is divided into three sub-reaches due to the varying water levels
and different shoreline orientations.
Sub-reach 2A begins at the intersection of North Field Road and North Access Road and continues east along
North Access Road for approximately 500 feet. A concrete wall, approximately 2.6 feet in height, runs along
the shoreline and North Access Road. On the bay side of the concrete wall, Sub-reach 2A is composed of a
natural vegetated shoreline fronted by mudflats (see Figure 2-6, Photo a).
Sub-reach 2B begins approximately 130 feet west of where North Access Road turns south. The reach
continues east and south along the shoreline adjacent to the Mel Leong Treatment Plant, then turns west at
the tip of the peninsula near Building 928 and continues along the south-facing shoreline of Seaplane Harbor
for approximately 200 feet. Sub-reach 2B is a wide, mostly flat, vegetated area, with an approximately 1.7acre wetland area located north of the Mel Leong Treatment Plant along the shoreline (see Figure 2-6,
Photo b).
Sub-reach 2C begins where Sub-reach 2B ends and continues west for approximately 600 feet along the
south-facing shoreline of Seaplane Harbor. Sub-reach 2C has a mostly natural and vegetated shoreline, with
small amounts of non-uniform rocks and debris on the fronting slope. The shoreline intersects with several
miscellaneous concrete landing pads (see Figure 2-6, Photo c).

PROPOSED REACH 2
SUB-REACH 2A
The existing concrete wall would be demolished along Sub-reach 2A and a new steel sheet pile wall with a
cap 47 would be constructed along the north side of North Access Road, approximately 8 feet bayward of the
existing concrete wall (Figure 2-7). The area between the existing concrete wall and the proposed new steel
sheet pile wall would be backfilled with soil to meet the existing grade of North Access Road. The proposed
steel sheet pile wall would be approximately 700 feet long and a maximum height of 3.9 feet above the
existing grade of North Access Road (Figure 2-8). The proposed steel sheet pile wall would be driven to a
maximum depth of 27 feet below the existing ground surface.

47

The caps for the steel sheet pile walls are anticipated to be either fiberglass or steel.
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FIGURE 2-5
REACH 1 SECTION
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a. View east of Reach 2 from North Access Road

b. View south of Sub-reach 2B

c. View of Sub-reach 2C

SOURCE: SFO Shoreline Protection Program:
Conceptual Design Study, 2018
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FIGURE 2-6
EXISTING CONDITIONS
REACH 2: TREATMENT PLANT
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FIGURE 2-7
REACH 2 PLAN
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SUB-REACH 2B
Sub-reach 2B would start at the end of Sub-reach 2A and continue east and south along the shoreline
adjacent to the Mel Leong Treatment Plant, then would turn west at the tip of the peninsula near Building
928 and continue along the south-facing shoreline of Seaplane Harbor for approximately 200 feet. The
proposed steel sheet pile wall for Sub-reach 2B would be approximately 3,300 feet long and a maximum
height of 13.5 feet above the existing ground surface (see Figure 2-8). Two existing storm drains, one
approximately 300 feet east of North Access Road and one approximately 500 feet south of the northeast
corner of the peninsula, would be detached and then reattached through the proposed steel sheet pile wall.
The proposed steel sheet pile wall would be driven to a maximum depth of 28 feet below the existing ground
surface. A rubble protection layer would be placed on the bay side to help stabilize the soil embankment, 48
which in turn would further stabilize the new steel sheet pile wall.
The new steel sheet pile wall for Sub-reach 2B would be along the coastline. Therefore, construction of
Sub-reach 2B would require the placement of 0.27 acre of fill in the bay and 1.68 acres of fill in the wetlands
north of the treatment plant.

SUB-REACH 2C
Sub-reach 2C would begin where Sub-reach 2B ends and continue west for approximately 500 feet along the
south-facing shoreline of Seaplane Harbor. The proposed steel sheet pile wall for Sub-reach 2C would be a
maximum height of 7 feet above the existing grade of the asphalt parking lot (see Figure 2-8). The proposed
steel sheet pile wall would be driven to a maximum depth of 30 feet below the existing ground surface. A new
armor rock revetment supported by a rubble protection layer would be placed on the bay side of the steel
sheet pile wall. Because the existing shoreline is steeply sloped in this location, it may be prone to erosion;
therefore, the armor rock revetment would dissipate wave energy and prevent toe scour. 49

REACH 2 ROADWAY
A new, 26-foot-wide roadway, not accessible by the public, would be constructed along the perimeter of
Reach 2 to allow construction access for installation of the steel sheet pile walls. The roadway also would
support fire safety access for the Mel Leong Treatment Plant and would improve internal roadway
connectivity in this area of the Airport. The new roadway would connect to North Access Road and continue
along the perimeter of Reach 2 and terminate at an asphalt parking lot at the southern tip of the peninsula
near Building 928. An additional connector would be constructed south of the treatment plant from the new
roadway to Clearwater Drive. The new roadway would include two lanes, one lane in each direction.

REACH 3: SEAPLANE HARBOR
EXISTING CONDITIONS
Reach 3 begins approximately 250 feet east of a decommissioned seaplane ramp and continues west and
south along the north side of Seaplane Harbor, parallel to North Access Road, and terminates at the U.S.
Coast Guard Air Station. The existing shoreline protection features include an approximately 3-foot-tall
concrete wall topped with a 7-foot-tall chain-link fence, for a total height of 10 feet (see Figure 2-9,

48
49

An embankment is a wall or bank of earth or stone built to prevent flooding.
Toe scour is damage caused at the outside base of a dam wall due to overflowing flood waters damaging the foundations.
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Photo a). 50 The wall and chain-link fence is fronted by an armor rock revetment, above which is a utility pipe
affixed to the concrete wall on the bay side. The concrete wall is continuous except for two locations: a 100foot break at the decommissioned seaplane ramp, and an approximately 30-foot break at a concrete
stormwater outfall structure located approximately 300 feet west of the decommissioned seaplane ramp (see
Figure 2-9, Photo b).

PROPOSED REACH 3
The proposed shoreline protection system for Reach 3 would consist of a new steel sheet pile wall that would
begin where Sub-reach 2C ends and would terminate at the U.S. Coast Guard Air Station (see Figure 2-10).
The existing concrete wall and chain-link fence, the decommissioned seaplane ramp, and the concrete
stormwater outfall structure would be demolished. A new steel sheet pile wall with a cap and chain-link
fence would be constructed approximately 5 feet bayward of the existing concrete wall. The existing armor
rock revetment in this 5-foot area would be removed and replaced with approximately 0.24 acre of open
water fill, and a new armor rock revetment would be placed on the bay side of the new steel sheet pile wall
(see Figure 2-11). The armor rock revetment would primarily serve to dissipate wave energy and prevent toe
scour because the existing shoreline is steeply sloped in this area and may be prone to erosion.
The proposed steel sheet pile wall would be approximately 1,400 feet long and a maximum height of 7 feet
above the existing ground surface. With the addition of the 3-foot-tall chain-link fence on top of the steel
sheet pile wall, the total maximum height of the proposed shoreline protection system for Reach 3 would be
approximately 10.0 feet above the existing ground surface. The proposed steel sheet pile wall would be
driven to a maximum depth of 45 feet below the existing ground surface. The existing utility pipe would be
relocated and affixed to the landside-facing new steel sheet pile wall. An existing stormwater outfall pipe
located east of the decommissioned seaplane ramp would be rerouted over the new steel sheet pile wall.
Additionally, an existing sewer line and water line would be detached and reattached with a sleeve 51 through
the new steel sheet pile wall.

REACH 4: U.S. COAST GUARD AIR STATION
EXISTING CONDITIONS
Reach 4 is located on the east-facing shoreline of Seaplane Harbor and begins at the U.S. Coast Guard Air
Station property near two underground helicopter fueling tanks and terminates immediately south of
Building 1030 (Marine Emergency Response Facility – Emergency Response Facility #4). A low concrete curb
topped with a chain-link fence is located along the shoreline of the U.S. Coast Guard Air Station (see
Figure 2-12, Photo a). The existing shoreline on the bay side consists of a steep armor rock revetment with a
50-foot-wide break at a decommissioned seaplane ramp. A stormwater outfall trestle supporting 10
stormwater outfall pipes is located immediately south of the U.S. Coast Guard Air Station property and north
of Building 1030 (see Figure 2-12, Photo b).

50
51

The height of the concrete wall can vary, but the total height with the chain-link fence would be 10 feet.
A wall penetration sleeve provides a corrosion-resistant sealing surface for pipes penetrating floors, walls, foundations, or any other barrier.
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a. View of the concrete wall, chain-link fence, utility pipe, and armor rock revetment

b. View of the break in the concrete wall from the decommissioned seaplane ramp

SOURCE: SFO Shoreline Protection Program:
Conceptual Design Study, 2018
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FIGURE 2-9
EXISTING CONDITIONS
REACH 3: SEAPLANE HARBOR 1
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FIGURE 2-10
REACH 3 PLAN
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FIGURE 2-11
REACH 3 SECTION

a. View south of the concrete curb, chain-link fence, and armor rock revetment

b. View of the stormwaterf outfall trestle

SOURCE: SFO Shoreline Protection Program:
Conceptual Design Study, 2018
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EXISTING CONDITIONS
REACH 4: U.S. COAST GUARD AIR STATION
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PROPOSED REACH 4
The shoreline protection system proposed for Reach 4 would begin at the U.S. Coast Guard Air Station
property and terminate immediately south of Building 1030 (see Figure 2-13). The existing low concrete curb
and chain-link fence along the U.S. Coast Guard Air Station property would be demolished and removed, and
a new steel sheet pile wall with a cap would be constructed approximately 5 feet bayward of the curb and
fence (see Figure 2-14). The existing armor rock revetment in this 5-foot area would be removed and
replaced with approximately 0.46 acre of open water fill, and a new armor rock revetment would be placed
on the bay side of the new steel sheet pile wall to dissipate wave energy and prevent sediment scour.
Building 1030 is connected to the landside via a slightly elevated pedestrian bridge. The new steel sheet pile
wall would be constructed around the landside end of the pedestrian bridge, and a passive flood gate would
be installed at the terminus of the pedestrian bridge.
The proposed steel sheet pile wall would be approximately 1,500 feet long and a maximum height of 7.5 feet
above the grade of the U.S. Coast Guard Air Station property. The proposed steel sheet pile wall would be
driven to a maximum depth of 41 feet below the existing ground surface. The two underground helicopter
fueling tanks used by the U.S. Coast Guard would be temporarily removed during construction and replaced
in the same location after construction of the new wall. The existing stormwater outfall trestle and piles in
the bay would be demolished and removed, and a new concrete or composite pile-supported platform
would be constructed in order to relocate the stormwater outfall pipes over the new steel sheet pile wall. The
piles for the new stormwater outfall trestle would be driven to the same maximum depth as the new steel
sheet pile wall (41 feet). One tree located near the southern end of the U.S. Coast Guard Air Station property
would require removal in order to construct the new steel sheet pile wall.

REACH 5: SEAPLANE HARBOR 2
EXISTING CONDITIONS
Reach 5 is located along the south side of Seaplane Harbor and begins immediately south of Building 1030.
The reach follows North Access Road until it terminates at the San Francisco Police Department Main
Training Facility and Firing Range. A low, steel-reinforced concrete wall with a maximum height of
approximately 3 feet and an armor rock revetment on the bay side is located along the entire length of
Reach 5 (see Figure 2-15).

PROPOSED REACH 5
The shoreline protection system proposed for Reach 5 would begin immediately south of Building 1030 and
would terminate at the San Francisco Police Department Main Training Facility and Firing Range (see
Figure 2-16). The existing steel-reinforced concrete wall would be demolished, and a new steel sheet pile
wall with a cap would be constructed approximately 5 feet bayward of the existing wall (see Figure 2-17).
The existing armor rock revetment in this 5-foot area would be removed and replaced with approximately
0.49 acre of open water fill, and a new armor rock revetment would be placed on the bay side of the new
steel sheet pile wall to dissipate wave energy and prevent sediment scour. The proposed steel sheet pile wall
would be approximately 2,800 feet long and a maximum height of 6.5 feet above the grade of North Access
Road. The proposed steel sheet pile wall would be driven to a maximum depth of 54 feet below the existing
ground surface. North Access Road would be resurfaced following construction of the proposed new steel
sheet pile wall.
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FIGURE 2-13
REACH 4 PLAN
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FIGURE 2-14
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a. View east of concrete wall and along Reach 5

SOURCE: PreVision Design, 2021
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FIGURE 2-15
EXISTING CONDITIONS
REACH 5: SEAPLANE HARBOR 2
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FIGURE 2-16
REACH 5 PLAN
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REACH 6: SUPERBAY
EXISTING CONDITIONS
Reach 6 begins immediately west of the San Francisco Police Department Main Training Facility and Firing
Range, continues east along the shoreline around the facility and along the north side of North Access Road,
and terminates approximately 400 feet east of Gate 118. A low, vinyl sheet pile wall set on a vegetated berm
and a chain-link fence on the landside runs along the perimeter of Reach 6; both the vinyl sheet pile wall and
the chain-link fence terminate at Gate 118 (see Figure 2-18, Photo a). Reach 6 continues past Gate 118 into
the secure airfield area for an additional 400 feet. The existing shoreline in this area is lined with shotcrete 52
and a steel sheet pile wall with a maximum height of 3.2 feet above the existing grade of the airfield (see
Figure 2-18, Photo b).

PROPOSED REACH 6
The shoreline protection system proposed for Reach 6 would begin immediately west of the San Francisco
Police Department Main Training Facility and Firing Range and continue east along the shoreline and along
the north side of North Access Road and terminate approximately 400 feet east of Gate 118 (see Figure 2-19).
For the portion of the reach around the San Francisco Police Department Main Training Facility and Firing
Range, the existing chain-link fence and vinyl sheet pile wall would be removed and a new steel sheet pile
wall would be constructed approximately 2 feet towards the bay, resulting in approximately 0.02 acre of
open water fill (see Figure 2-20). The proposed steel sheet pile wall in this location would be a maximum
height of 5 feet above the existing ground surface. For the portions of the reach along the north side of North
Access Road and the secure airfield area, the existing soil and landslide slopes, chain-link fence, vinyl sheet
pile wall, shotcrete, and steel sheet pile wall would be removed and the ground surface would be regraded,
and a new steel sheet pile wall would be constructed approximately 2 feet towards the bay. Since the existing
soil, landside, and shotcrete slopes would be removed for these portions of the reach, the proposed steel
sheet pile wall would be a maximum height of 9.6 feet above the newly graded ground surface. In addition,
an armor rock revetment would be placed on the bay side of the new steel sheet pile wall to dissipate wave
energy and prevent sediment scour.
The proposed steel sheet pile wall would be approximately 3,000 feet long. The proposed steel sheet pile
wall would be driven to a maximum depth of 36 feet below the newly graded ground surface. Two sets of two
stormwater outfall pipes would be reconstructed over the proposed new steel sheet pile wall: one set near
the west end of North Access Road east of the San Francisco Police Department Main Training Facility and
Firing Range and one set at the east end of North Access Road, approximately 130 feet east of Gate 118. North
Access Road would be resurfaced following construction of the proposed new steel sheet pile wall.

52

Shotcrete, gunite, or sprayed concrete is concrete or mortar conveyed through a hose and pneumatically projected at high velocity onto a surface.

Draft EIR
August 2022

2-31

Case No. 2020-004398ENV

SFO Shoreline Protection Program

a. View west of the vegetated berm, vinyl sheet pile wall, and chain-link fence

b. View west of the shotcrete and steel sheet pile wall

SOURCE: SFO Shoreline Protection Program:
Conceptual Design Study, 2018
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FIGURE 2-18
EXISTING CONDITIONS
REACH 6: SUPERBAY
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FIGURE 2-19
REACH 6 PLAN

Stormwater Pipe

Reach 7

2-33

SHEET PILE CAP

TO POLICE
2' FIRING RANGE
EXISTING
FENCE

X

42" SLR DESIGN ELEVATION

X

VINYL SHEET PILING
TO BE REMOVED

STEEL SHEET PILE

REACH 6 - SUPERBAY
SECTION A

SHEET PILE CAP
42" SLR DESIGN ELEVATION
EXISTING
ARMOR ROCK
SLOPE PROTECTION
PROTECT IN PLACE

4.2'

2'

TO NORTH
ACCESS ROAD

~10'

EXISTING FENCE

X

ARMOR ROCK
SLOPE OVERLAY
X

REMOVE AND DISPOSE
OF SOIL SLOPE

STEEL SHEET PILE

REMOVE AND DISPOSE OF
LANDSIDE SLOPE AND
SHOTCRETE OVERLAY
VINYL SHEET PILING
TO BE REMOVED

MAXIMUM HEIGHT = 9.6 FEET

REACH 6 - SUPERBAY
SECTION B
0

MAXIMUM DEPTH OF DISTURBANCE = 36 FEET

8

16

GRAPHIC SECTION SCALE

SFO Shoreline Protection Program

SOURCE: SFO, 2021

2-34

FIGURE 2-20
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REACH 7: RUNWAY 19 END
EXISTING CONDITIONS
Reach 7 begins where Reach 6 ends, approximately 400 feet east of Gate 118. Reach 7 runs along the west
side and north end of Runway 19R and along the west side, north end, and east side of Runway 19L. The
existing shoreline is composed of an approximately 5.5-foot-tall earthen berm with an armor rock revetment
on the bay side (see Figure 2-21, Photo a). The runway side of the berm is lined with concrete to prevent
erosion resulting from wave overtopping. 53 Four large stormwater outfall pipes are located at the northwest
corner of the reach, and an existing stormwater pipe is located between Runways 19L and 19R (see
Figure 2-21, Photo b). In addition, an approach lighting trestle is located at the end of Runway 19L.

PROPOSED REACH 7
The shoreline protection system proposed for Reach 7 would begin where Reach 6 ends, approximately
400 feet east of Gate 118, and continue around the end of Runways 19R and 19L. Reach 7 would terminate
approximately 750 feet southeast of the north end of Runway 19L (see Figure 2-22). The proposed shoreline
protection system for the first approximately 375 feet located along the west side of Runway 19R would
consist of a steel sheet pile wall with a cap. The proposed steel sheet pile wall would be a maximum height of
13.5 feet above the existing ground surface and driven to a maximum depth of 39 feet below the existing
ground surface. The four existing stormwater outfall pipes located at the northwest corner of the reach
would be rerouted over the new steel sheet pile wall and supported by a platform with concrete or
composite piles driven to the same depth as the steel sheet pile wall (see Figure 2-23, Section A).
For the remainder of the reach, the existing concrete berm and armor rock revetment would be demolished
and removed. The proposed shoreline protection system for the portion of the reach around Runways 19R
and 19L would consist of a double steel sheet pile wall with a cap, with the outer steel sheet pile wall and
perimeter dike located approximately 100 to 215 feet bayward of the inner steel sheet pile wall (see
Figure 2-23, Section B). The proposed double steel sheet pile wall would be driven to a maximum depth of
78 feet in the bay. Jet grout would be placed in between the inner and outer steel sheet piles, and the
existing 24-foot-wide vehicle service road 54 would be relocated towards the bay. In addition, intermediate
steel sheet piles would be placed perpendicular to and in between the inner and outer steel sheet pile walls
approximately every 200 feet of the reach.
The location of the shoreline protection system proposed for Reach 7 is dictated by the Federal Aviation
Administration (FAA) airfield design standards specified in Airport Circular 150/5300-13A, Airport Design. The
FAA standards prescribe airfield design measures to ensure safety and efficiency at airports, including
accommodation of critical airspace surfaces 55 surrounding the runways and taxiways. Critical airspace
surfaces must be kept clear of obstructions (i.e., the proposed shoreline protection system) for operational
safety purposes. Airport characteristics, including aircraft type, runway, and taxiway use, and the location
and type of navigational equipment influence airfield design requirements.

53

Wave-overtopping occurs when waves meet a submerged reef or structure lower than the approximate wave height.
A vehicle service road is a designated roadway in a non-movement area, which is an area used for loading, unloading, and parking aircraft.
55
The purpose of critical airspace surfaces is to protect the airspace surrounding an airport from any hazards to air navigation.
54
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a. View of the existing shoreline for Reach 7

b. View of the stormwater outfalls at the west end of Reach 7

SOURCE: SFO Shoreline Protection Program:
Conceptual Design Study, 2018
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FIGURE 2-21
EXISTING CONDITIONS
REACH 7: RUNWAY 19 END
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Runway 19L employs an approach lighting system to assist aircraft during arrival. The approach lighting
system has specific design requirements that must be met for it to operate properly. Accordingly, the height
of the proposed shoreline protection system at the ends of Runways 19R and 19L would require the shoreline
protection system to be relocated to the northeast into the bay to avoid penetrating the critical airspace
surfaces and obstruction of navigational aids. 56 Additionally, the existing shoreline protection features
between the ends of Runways 19L and 19R currently penetrates the Runway 19L Runway Object Free Area, a
critical airspace surface. The increase in height for the shoreline protection system would increase the
existing penetration of this critical airspace surface. To comply with FAA design standards, the proposed
shoreline protection system would need to be shifted to the northwest to avoid penetrating the Runway
Object Free Area.
To meet FAA airport design standards, the existing vehicle service road would be relocated outside of the
primary Runway Object Free Area, a critical airspace surface, and would follow the proposed shoreline
protection system along Reach 7. The vehicle service road would have two 12-foot-wide lanes (one for each
direction) and a 12-foot-wide shoulder, resulting in a total width of 36 feet, and would be graded after
construction. On the bay side of the outer steel sheet pile wall, the upper 15 feet of the soft bay mud would
be dredged and a perimeter dike would be installed, consisting of open water fill topped with armor rock
revetment. One existing stormwater pipe located in this portion of the reach would be extended to the outer
steel sheet pile wall and sleeved through the new wall.
The portion of the shoreline protection system proposed around the north and west sides of Runway 19L
would consist of a double steel sheet pile wall with a cap, with the outer steel sheet pile wall located
approximately 50 feet bayward of the inner steel sheet pile wall (see Figure 2-24, Section C). The proposed
double steel sheet pile wall would be driven to a maximum depth of 78 feet in the bay. Similar to the shoreline
protection system described above, jet grout would be placed in between the inner and outer steel sheet piles,
and the existing 24-foot-wide vehicle service road would be relocated towards the bay and would include a 12foot-wide shoulder, resulting in a total width of 36 feet, and would be graded after construction. On the bay side
of the outer steel sheet pile wall, the upper 15 feet of the soft bay mud would be dredged and a perimeter dike
would be installed, consisting of open water fill topped with armor rock revetment. The perimeter dike would
extend approximately 50 feet bayward of the outer steel sheet pile wall for the portion of the reach along the
west side of Runway 19L; therefore, the proposed shoreline protection system for this portion of Reach 7 would
extend approximately 155 feet into the bay. The proposed shoreline protection system, including the perimeter
dike, for the portion of Reach 7 located off the end of Runway 19L would extend approximately 215 feet into the
bay. On the landside side of the inner steel sheet pile wall, open water fill would be placed on the existing fill,
and wick drains 57 would be installed through the new and existing fill to a depth of approximately 70 feet.
Temporary surcharge, which is likely to be sand, would be placed on top of the open water fill to apply pressure
on the underlying ground to cause water to flow out of the wick drains and into the bay.
The remaining portion of the reach beginning at the northeast corner of Runway 19L and terminating at the
end of Reach 7 would be similar to the portion of the reach at the north end of Runway 19R. With the
perimeter dike, the proposed shoreline protection system for this portion of Reach 7 would extend
approximately 110 feet into the bay. Overall, the proposed shoreline protection system for Reach 7 would be

56

Navigational aids are physical devices on the ground that aircraft can detect and fly toward.
Wick drains are prefabricated geotextile filter-wrapped plastic strips with channels. These act as a drainage path to take water out of the soil,
causing soil to consolidate faster.

57
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approximately 3,900 feet long. The outer steel sheet pile wall for the reach would be a maximum height of
13.5 feet above the newly graded shoulder adjacent to the vehicle service road. Reach 7 would require
dewatering, dredging of approximately 147,200 cubic yards of soft bay mud, as well as approximately 11.28 acres
of open water fill to be placed in the bay.

RECONSTRUCTION OF RUNWAY 19L LIGHTING TRESTLE
To accommodate construction of Reach 7, the existing approach lighting trestle at the end of Runway 19L
would be demolished, and a new lighting trestle would be constructed. Reconstructing the lighting trestle
would be necessary to ensure that the proposed shoreline protection system would not obstruct the
navigation light plane from the approach lights, which facilitates aircraft arrivals on Runway 19L. Therefore,
the proposed project would construct a new approximately 4.5-foot-taller lighting trestle in approximately
the same location as the existing lighting trestle, remove the existing approach lights, demolish the existing
lighting trestle, and remove the existing wood piles in the bay that support the lighting trestle (see
Figure 2-25). The Airport assumes temporary interruption of operations on Runway 19L would occur during
construction of the lighting trestle and testing of the reinstalled approach lighting system.
Approximately 90, 16-inch-wide wood piles supporting the existing lighting trestle would be removed from the
bay and the existing trestle would be demolished. A transition support and plate would connect the outer wall
of the double steel sheet pile wall to the new lighting trestle at the end of Runway 19L. The new trestle would
consist of an aluminum gangway 58 supported by 16-inch concrete piers spaced approximately 100 feet apart
after the first concrete pier, which would be located in the bay approximately 38 feet from the transition
support and plate. The new lighting trestle would be approximately 4.5 feet taller than the current trestle, and
the reinstalled approach lights would be approximately 7 feet taller than the existing approach lights. The
increased height of the reinstalled approach lights would result in penetration of critical airspace surfaces;
however, the lights would be frangible, 59 per FAA safety requirements, and would not affect aircraft operations.

REACH 8: RUNWAY 19 EDGE
EXISTING CONDITIONS
Reach 8 begins where Reach 7 ends, runs along the remaining portion of the east side of Runway 19L, and
terminates at the intersection of Runways 19L and 28R. An approximately 2-foot-tall concrete wall runs along
the reach and terminates at a concrete pad, and small armor rock is located on the bay side of the wall (see
Figure 2-26, Photo a). An instrument landing system localizer 60 pier is located north of the concrete pad,
parallel to the concrete wall (see Figure 2-26, Photo b).

PROPOSED REACH 8
Reach 8 would begin where Reach 7 ends and would terminate at the intersection of Runways 19L and 28R.
The existing concrete wall and concrete pads would be demolished, the small armor rock would be removed,
and the existing offset localizer equipment would be demolished. The proposed shoreline protection system

58

A gangway is a raised platform or walkway providing a passage.
Frangible lights are lights and their associated support systems (i.e., light poles, fasteners) that are designed to fracture or break on impact in case
they are hit by an aircraft.
60
An instrument landing system localizer is a system of horizontal guidance in the instrument landing system, which is used to guide aircraft along the
axis of the runway.
59
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FIGURE 2-25
RUNWAY 19L LIGHTING TRESTLE PLAN AND SECTION
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a. View north of the concrete wall along Reach 8

b. View of the Instrument Landing System Localizer at the end of Reach 8

SOURCE: SFO Shoreline Protection Program:
Conceptual Design Study, 2018
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for the reach would consist of a double steel sheet pile wall with a cap, with the outer steel sheet pile wall
located in the bay approximately 50 feet east of the inner steel sheet pile wall (see Figure 2-27). The
proposed double steel sheet pile wall would be driven to a maximum depth of 60 feet in the bay. Jet grout
would be placed in between the inner and outer steel sheet piles, and the existing 24-foot-wide vehicle
service road would be relocated towards the bay and would include a 12-foot-wide shoulder (see
Figure 2-28). The relocated vehicle service road would have two 12-foot-wide lanes (one for each direction)
and a 12-foot-wide shoulder, resulting in a total width of 36 feet, and would be graded after construction. On
the bay side of the outer steel sheet pile wall, the upper 15 feet of the soft bay mud would be dredged
(approximately 33,800 cubic yards) and a perimeter dike would be installed, consisting of open water fill
topped with an armor rock revetment. With the perimeter dike, the proposed shoreline protection system for
Reach 8 would extend approximately 110 feet into the bay. On the landside side of the inner steel sheet pile
wall, open water fill would be placed on the existing fill, and temporary surcharge, which is likely to be sand,
would be placed on top of the open water fill. In addition, intermediate steel sheet piles would be placed
perpendicular to and in between the inner and outer steel sheet pile walls approximately every 200 feet of
the reach.
The proposed shoreline protection system for Reach 8 would be approximately 1,600 feet long. The outer
wall of the double steel sheet pile wall would be a maximum height of 9.5 feet above the newly graded
shoulder adjacent to the vehicle service road. Reach 8 would require dewatering and approximately
4.44 acres of open water fill to be placed in the bay.

REACH 9: INTERSECTION 1
EXISTING CONDITIONS
Reach 9 begins where Reach 8 terminates and follows the shoreline for approximately 700 feet. The existing
shoreline protection feature consists of an approximately 3-foot-tall vinyl sheet pile wall located along the
shoreline. A sloped gravel beach with vegetation is located on the bay side of the existing vinyl sheet pile wall
(see Figure 2-29, Photos a and b).

PROPOSED REACH 9
Reach 9 would begin where Reach 8 terminates and follow the shoreline for approximately 700 feet (see
Figure 2-30). The existing vinyl sheet pile wall would be demolished, and the existing 24-foot-wide vehicle
service road would be relocated towards the bay and would include a 12-foot-wide shoulder. The relocated
vehicle service road would have two 12-foot-wide lanes (one for each direction) and a 12-foot-wide shoulder,
resulting in a total width of 36 feet, and would be graded after construction. The proposed shoreline
protection system for the reach would consist of a new steel sheet pile wall with a cap and would be
constructed approximately 5 feet bayward of the existing vinyl sheet pile wall (see Figure 2-31). The existing
gravel beach with vegetation in this 5-foot area would be removed and replaced with approximately
0.03 acre of open water fill, and a new armor rock revetment would be placed on the bay side of the new
steel sheet pile wall to dissipate wave energy and prevent sediment scour. The proposed steel sheet pile wall
would be a maximum height of 7.2 feet above the newly graded ground surface and would be driven to a
maximum depth of 28 feet below the existing ground surface. An existing stormwater pipe would be
detached and reconstructed through the new steel sheet pile wall.
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FIGURE 2-27
REACH 8 PLAN
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a. View of the existing vinyl sheet pile wall

b. View west of the vinyl sheet pile wall and existing reach

SOURCE: SFO Shoreline Protection Program:
Conceptual Design Study, 2018
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EXISTING CONDITIONS
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FIGURE 2-30
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REACH 10: INTERSECTION 2
EXISTING CONDITIONS
Reach 10 begins where Reach 9 terminates and follows the shoreline along a semicircular land protrusion
containing navigational aids near the western end of Runway 28R. An approximately 1.5-foot-tall concrete
wall is located along the shoreline, on the bay side of which is a mild sloping gravel beach with some armor
rock (see Figure 2-32).

PROPOSED REACH 10
Reach 10 would begin where Reach 9 terminates and follow the shoreline for approximately 1,000 feet (see
Figure 2-33). The existing concrete wall would be demolished, and a new steel sheet pile wall with a cap
would be constructed approximately 5 feet bayward of the existing wall (see Figure 2-34). The existing armor
rock in this 5-foot area would be removed and replaced with approximately 0.16 acre of open water fill, and a
new armor rock revetment would be placed on the bay side of the new steel sheet pile wall to dissipate wave
energy and prevent sediment scour. The proposed steel sheet pile wall would be a maximum height of 6 feet
above the existing ground surface and would be driven to a maximum depth of 31 feet below the existing
ground surface. The existing 24-foot-wide vehicle service road located adjacent to Runway 28R would be
relocated towards the bay and would include a 12-foot-wide shoulder. The relocated vehicle service road
would have two 12-foot-wide lanes (one for each direction) and a 12-foot-wide shoulder, resulting in a total
width of 36 feet, and would be graded after construction. An existing stormwater pipe located at the east end
of the reach would be detached and reconstructed through the new steel sheet pile wall.

REACH 11: RUNWAY 28R
EXISTING CONDITIONS
Reach 11 begins where Reach 10 ends, runs parallel to Runway 28R, and terminates immediately after the
east end of the runway (see Figure 2-35, Photo a). The existing shoreline consists of a concrete wall with a
cap extension, for a total maximum height of 4.5 feet. The concrete wall is fronted by armor rock on the bay
side. A break in the wall is located approximately 650 feet east of the beginning of the reach to accommodate
four stormwater outfall pipes (see Figure 2-35, Photo b).

PROPOSED REACH 11
Reach 11 would begin where Reach 10 ends and would run parallel to Runway 28R and terminate immediately
after the east end of the runway (see Figure 2-36). The existing concrete wall would be demolished, and the
armor rock would be removed. The proposed shoreline protection system for the reach would consist of a
double steel sheet pile wall with a cap, with the outer steel sheet pile wall located approximately 50 feet
bayward of the inner steel sheet pile wall (see Figure 2-37, Section A). The proposed double steel sheet pile
wall would be driven to a maximum depth of 59 feet in the bay. Jet grout would be placed in between the inner
and outer steel sheet piles, and the existing 24-foot-wide vehicle service road would be relocated towards the
bay and would include a 12-foot-wide shoulder. The relocated vehicle service road would have two 12-footwide lanes (one for each direction) and a 12-foot-wide shoulder, resulting in a total width of 36 feet, and would
be graded after construction. An armor rock revetment would be placed on the bay side of the wall. For the
section of the shoreline protection system near the stormwater outfall pipes, a portion of the existing
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a. View of existing wall and shoreline along Reach 10

SOURCE: SFO Shoreline Protection Program:
Conceptual Design Study, 2018
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FIGURE 2-32
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a. View west of the existing shoreline along Reach 11

b. View of the four pipe outfalls in Reach 11

SOURCE: SFO Shoreline Protection Program:
Conceptual Design Study, 2018
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FIGURE 2-36
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stormwater outfall pipe would be reconstructed to go over the outer steel sheet pile wall. A thrust block 61 would
be installed under the new portion of the pipe and a new concrete or composite pile would be driven to the
same maximum depth as the new steel sheet pile to support the additional weight. The new portion of the pipe
would reconnect to the existing outfall pipe supported by the existing trestle (see Figure 2-37, Section B).
The proposed shoreline protection system for Reach 11 would be approximately 3,300 feet long. The outer
wall of the double steel sheet pile wall would be a maximum height of 4.8 feet above the newly graded
shoulder adjacent to the vehicle service road. Reach 11 would require approximately 3.67 acres of open
water fill to be placed in the bay.

REACH 12: RUNWAY 28 END
EXISTING CONDITIONS
Reach 12 begins where Reach 11 terminates and runs along the east end of Runways 28R and 28L (see
Figure 2-38). The existing shoreline consists of a concrete bulkhead that separates the existing vehicle
service road from the armor rock slope that fronts the shoreline. The slope transitions to a pebble and shell
beach along the southern portion of the reach for approximately 400 feet. Two lighting trestles extend from
each runway into the bay for approximately 3,000 feet.

PROPOSED REACH 12
Reach 12 would begin where Reach 11 terminates and run along the east end of Runways 28R and 28L (see
Figure 2-39). The existing concrete bulkhead would remain in place, and the proposed shoreline protection
system for the reach would consist of a new steel sheet pile wall with a cap that would be constructed
approximately 6 feet towards the bay (see Figure 2-40). The existing armor rock slope in this 6-foot area
would be removed and replaced with approximately 1.44 acres of open water fill, and a new armor rock
revetment would be placed on the bay side of the new steel sheet pile wall. Two existing stormwater pipes
would be detached and reconstructed through the new steel sheet pile wall. The proposed steel sheet pile
wall would be driven to a maximum depth of 29 feet in the bay.
The proposed shoreline protection system for Reach 12 would be approximately 2,200 feet long, with a
maximum height of 6.7 feet above the ground surface. Note that the height of the new steel sheet pile wall
would not interfere with the navigation light plane; therefore, the lighting trestles at the end of Runways 28R
and 28L would not need to be elevated to accommodate flight operations.

REACH 13: RUNWAY 28L
EXISTING CONDITIONS
Reach 13 begins where Reach 12 terminates at the east end of Runway 28L and continues for approximately
4,300 feet along the shoreline adjacent to Runway 28L. The existing shoreline consists of an approximately
1.5-foot-tall concrete wall with large armor rock located on the bay side (see Figure 2-41, Photo a). Near the
east end of the reach, a narrow landform composed of sand has formed as a result of wave and current

61
A thrust block is a structural member that is installed at the rear of the launching shaft for the purpose of transmitting the horizontal force
transmitted from the pipe to the surrounding soil.
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a. View south of the existing shoreline along Reach 12

SOURCE: SFO Shoreline Protection Program:
Conceptual Design Study, 2018
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FIGURE 2-38
EXISTING CONDITIONS
REACH 12: RUNWAY 28 END
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FIGURE 2-39
REACH 12 PLAN
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a. View east of the existing shoreline along Reach 13

b. View of the four pipe outfalls in Reach 13

SOURCE: SFO Shoreline Protection Program:
Conceptual Design Study, 2018
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FIGURE 2-41
EXISTING CONDITIONS
REACH 13: RUNWAY 28L
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action. A 20-foot-wide gap in the wall is located approximately 1,500 feet east of the west end of the reach to
accommodate four stormwater outfall pipes set on a wood trestle (see Figure 2-41, Photo b).

PROPOSED REACH 13
Reach 13 would begin where Reach 12 terminates at the east end of Runway 28L and would continue along
the shoreline adjacent to Runway 28L (see Figure 2-42). The existing concrete wall would be demolished and
the large armor rock would be removed. The proposed shoreline protection system for the reach would
consist of a double steel sheet pile wall with a cap, with the outer steel sheet pile wall located approximately
50 feet bayward of the inner steel sheet pile wall (see Figure 2-43, Section A). Jet grout would be placed in
between the inner and outer steel sheet piles, and the existing 24-foot-wide vehicle service road would be
relocated towards the bay and would include a 12-foot shoulder. The relocated vehicle service road would
have two 12-foot-wide lanes (one for each direction) and a 12-foot-wide shoulder, resulting in a total width of
36 feet, and would be graded after construction. An armor rock revetment would be placed on the bay side of
the wall. The proposed double steel sheet pile wall would be driven to a maximum depth of 79 feet in the
bay. For the section of the proposed shoreline protection system near the stormwater outfall pipes, a portion
of the existing stormwater outfall pipe would be reconstructed to go over the outer steel sheet pile wall. A
thrust block would be installed under the new portion of the pipe and a new concrete or composite pile
would be driven to the same maximum depth as the new steel sheet pile to support the additional weight.
The new portion of the pipe would reconnect to the existing outfall pipe supported by the existing trestle
(see Figure 2-43, Section B). In addition, three existing stormwater pipes at the eastern and western ends of
the reach would be detached and reconstructed through the new steel sheet pile wall.
The proposed shoreline protection system for Reach 13 would be approximately 4,300 feet long. The outer
wall of the double steel sheet pile wall would be a maximum height of 9.5 feet above the newly graded
shoulder adjacent to the vehicle service road. Reach 13 would require approximately 2.78 acres of open
water fill to be placed in the bay.

REACH 14: MUDFLAT
EXISTING CONDITIONS
Reach 14 begins where Reach 13 ends, continues south adjacent to Runway 1R, and terminates at the
Millbrae construction gate. The existing shoreline consists of a 2-foot-tall vinyl sheet pile wall, on the bay side
of which is a wide wetland area with tidal flats that are visible for more than 1,000 feet at low tide (see
Figure 2-44, Photo a). At high tide, the shoreline advances to approximately 100 feet from the vinyl sheet
pile wall. A 20-foot-wide gap exists in the vinyl sheet pile wall, providing access to the mudflat area (see
Figure 2-44, Photo b). A series of five stormwater outfall pipes set on a trestle are located at the southern
end of the reach (see Figure 2-44, Photo c).

PROPOSED REACH 14
Reach 14 would begin where Reach 13 ends and would continue south adjacent to Runway 1R and terminate
at the Millbrae construction gate (see Figure 2-45). The existing vinyl sheet pile wall would be removed, and
the proposed shoreline protection system for a majority of the reach would consist of a new steel sheet pile
wall with a cap (see Figure 2-46, Section A). The proposed shoreline protection system for an approximately
250-foot-long section near the southern end of the reach would consist of a double steel sheet pile wall with
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FIGURE 2-42
REACH 13 PLAN
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a. View of the vinyl sheet pile wall and wetland area along Reach 14

b. View of the 20-foot-wide gap in Reach 14

c. View of the stormwater outfall pipes at the end of Reach 14

SOURCE: SFO Shoreline Protection Program:
Conceptual Design Study, 2018
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FIGURE 2-44
EXISTING CONDITIONS
REACH 14: MUDFLAT
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FIGURE 2-45
REACH 14 PLAN
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a cap, with the outer steel sheet pile wall located approximately 50 feet bayward of the inner steel sheet pile
wall (see Figure 2-46, Section B). Jet grout would be placed in between the inner and outer steel sheet piles.
An armor rock revetment would be placed on the bay side of the proposed outer steel sheet pile wall. The
existing 24-foot-wide vehicle service road along the reach would be relocated towards the bay and would
include a 12-foot-wide shoulder. The relocated vehicle service road would have two 12-foot-wide lanes (one
for each direction) and a 12-foot-wide shoulder, resulting in a total width of 36 feet, and would be graded
after construction. The proposed steel sheet pile wall would be driven to a maximum depth of 27 feet. The
five existing stormwater outfall pipes at the southern end of Reach 14 would be re-routed up and over the
proposed shoreline protection system. Three existing storm drain pipes would be extended and sleeved
through the new steel sheet pile wall.
The proposed shoreline protection system for Reach 14 would be approximately 4,700 feet long. The steel
sheet pile wall would be a maximum height of 11.8 feet above the existing ground surface, and the outer wall
of the double steel sheet pile wall would be a maximum height of 9 feet above the newly graded shoulder
adjacent to the vehicle service road. Reach 14 would require approximately 0.56 acre of open water fill to be
placed in the bay and would impact 0.91 acre of wetland areas along Reach 14.

REACH 15: MILLBRAE CHANNEL
EXISTING CONDITIONS
Reach 15 consists of the Millbrae Channel, which discharges stormwater from its catchment area into the
bay. The channel consists of sections that are both open and culverted under roadways and other urban
development. The Millbrae Channel is a relatively uniform trapezoidal channel that is lined with concrete at
its base and along the channel banks. The channel is approximately 13 feet deep from its lowest point to the
top of the channel banks, and approximately 60 feet wide between the tops of the channel bank (see
Figure 2-47, Photo a). A pump station is located north of the east end of the channel. A large stormwater
detention basin is located northeast of the pump station, and the channel empties into the bay through the
Millbrae Tide Gate, which consists of two 12-foot-by-10-foot flap gates that also prevent backflow from
entering the channel during high tides (see Figure 2-47, Photo b). An access road is located over the top of
the flood control gates, providing access between the vehicle service road along Reach 14 and South
McDonnell Road. Entry onto the vehicle service road from South McDonnell Road is restricted. An aircraft
operations area 62 security fence runs along the perimeter of the airfield north of the Millbrae Channel and
stormwater detention basin (see Figure 2-47, Photo c). A compressed natural gas fueling station, electrical
substations, and a surface parking lot are located south of the Millbrae Channel. An approximately 10-foottall chain-link fence set on K-rails is located along the western and northern perimeters of the compressed
natural gas fueling station, which separates the station from the surface parking lot to the west and the
Millbrae Channel to the north. The electrical substations are only accessible via a security gate connected to
the chain-link fence north of the compressed natural gas fueling station.

62
The aircraft operations area is the area of the Airport bounded by a fence to which access is restricted and is primarily used for landing, takeoff,
surface movement, and parking of aircraft.
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a. View west of the Millbrae Channel

b. View of the flap gates at the east end of Millbrae Channel

c. View of the airfield operations area fence north of the Millbrae Channel

SOURCE: SFO Shoreline Protection Program:
Conceptual Design Study, 2018
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FIGURE 2-47
EXISTING CONDITIONS
REACH 15: MILLBRAE CHANNEL
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PROPOSED REACH 15
Reach 15 would begin where Reach 14 ends, north of the access road located over the Millbrae Tide Gate (see
Figure 2-48). A passive tide gate would be constructed on the access road to connect the Reach 14 and
Reach 15 shoreline protection systems. The proposed shoreline protection system for Reach 15 would
consist of a reinforced concrete wall that would continue west along the north bank of Millbrae Channel,
approximately 7.5 feet south of the aircraft operations area security fence, and would terminate
approximately 200 feet northwest of where Millbrae Channel goes below U.S. 101. The proposed reinforced
concrete wall along Reach 15 would be approximately 1,400 feet long and a maximum height of 7.9 feet
above the existing ground surface (see Figure 2-49).
In addition, an approximately 900-foot-long reinforced concrete wall and fence would be constructed around
the existing compressed natural gas fueling station and electrical substations located south of the Millbrae
Channel. The existing chain-link fence and K-rails would be removed and replaced with the reinforced
concrete wall and fence. Two passive floodgates would be installed on the eastern and southern perimeters
of the reinforced concrete wall to allow access to and from the facility. The reinforced concrete wall would be
a maximum height of 7.9 feet above the existing ground surface, and the chain-link fence would be
approximately 2.1 feet tall, for a total height of 10 feet. Both reinforced concrete walls would sit on a shallow
foundation set on compacted base rock to a maximum depth of approximately 4 feet below the existing
ground surface.

REACH 16: AIRPORT LANDSIDE PROTECTION (DESIGN TO BE DETERMINED)
In order to address landside flood protection, Reach 16 may be required to form a continuous, closed flood
protection system. However, landside Reach 16 would only be necessary to construct if the shoreline
protection system is unable to connect to anticipated future shoreline protection system improvements in
South San Francisco and Millbrae. Accordingly, if it is determined that Reach 16 would need to be
constructed in the future to form a continuous, closed flood protection system, the project would be
evaluated to determine whether or not any additional environmental documentation would be necessary at
that time. Currently, it is anticipated that Reach 16 would extend southwest from where Reach 1 connects
with South Airport Boulevard around the western perimeter of Airport property, east of U.S. 101. The reach
would continue southeast along North McDonnell Road and South McDonnell Road and would connect to
the western end of Reach 15. Reach 16 would likely consist of a low concrete wall with a maximum height of
2 feet and a series of deployable barriers and raised roads located on Airport property.

2.G Project Construction and Maintenance
Construction of the proposed project would begin in 2025 and is expected to be completed by 2032. Project
construction would generally occur in two phases, as described below; however, to ensure a seamless
construction process, simultaneous construction of non-contiguous reaches is anticipated to occur, and
work in adjacent reaches is anticipated to overlap (see Table 2-4). In general, with the exception of Reach 7,
construction of which would overlap with construction of Reaches 1–6, 14, and 15, no more than two
adjacent reaches would be under construction at the same time. With the exception of Reach 7, the first
construction phase would occur along the reaches not affected by aircraft operations (Reaches 1–6).
Construction would begin at Reach 7, proceed with Reach 2, move east toward Reach 6, and conclude at
Reach 1.
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FIGURE 2-48
REACH 15 PLAN
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Table 2-4

Approximate Construction Schedule by Phase

Reach #

Start Date

End Date (not
inclusive of month
shown)

Reach 2

6/2025

1/2026

7

Reach 3

1/2026

4/2026

3

Reach 4

4/2026

7/2026

3

Reach 5

7/2026

12/2026

5

Reach 6

12/2026

4/2027

4

Reach 1

4/2027

9/2027

5

Reach 7

6/2025

3/2028

33

Reach 15

9/2027

12/2027

3

Reach 14

12/2027

5/2028

5

Reach 8

3/2028

9/2029

18

Reach 13

9/2029

2/2031

17

Reach 12

9/2029

12/2029

3

Reach 11

2/2031

6/2032

16

Reach 10

2/2031

3/2031

1

Reach 9

4/2031

5/2031

1

SOURCE:

Construction
Duration (months)

COWI, 2021

The first phase of construction is anticipated to be completed by late 2027, with the exception of Reach 7,
which is anticipated to be completed in early 2028. The second construction phase would begin with
Reach 15, then Reach 14 would follow. Construction of Reach 8 would begin shortly before Reach 14 is
completed, and the remaining reaches (Reaches 13–9) would be constructed in reverse numerical order.
Approximately 1,415,200 cubic yards of riprap, soil, concrete, vinyl wall, and dredging material would be
removed from the project site to accommodate construction of the proposed shoreline protection system.
Construction staging activities would occur at eight areas, six of which are located on Airport property
adjacent to the proposed project (see Figure 2-50). The Aviador Lot is located on Airport property west of
U.S. 101 in the City of Millbrae and Plot 16D is located on Airport property north of the U.S. 101/I-380
Interchange in the City of South San Francisco.
The following types of construction activities are anticipated to occur over the entire project site:


Site preparation (clearing, grubbing, excavation, grading/road preparation)



Concrete block/ramp demolition (via barge or on land)



Armor rock removal (via barge or on land)



Concrete demolition (via barge or on land)
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Berm or soil removal (via barge or on land)



Pipe outlet removal and reattachment



Passive floodgate installation (on land)



Deployable floodgate installation (on land)



Dewatering and dredging (Reaches 7 and 8)



Sheet pile installation, which includes dredging for specific reaches (via barge or on land), jet grouting, 63
and vibratory and/or impact pile driving



Sheet pile cap placement



Armor rock placement (via barge or on land)



Backfilling of sand (via barge or on land)



Site services (temporary fences, temporary barriers, access/security)—continuous



Laydown area management—continuous

2.G.1

Runway Closures during Construction

During construction of Reaches 7, 8, 9, 10, 11, 13, and 14, the proximity of construction equipment to the
runways would require the temporary closure of certain runways to aircraft operations for several hours each
day. To minimize disruptions to aircraft operations, the runway closures would occur between 12 a.m. and
6 a.m., when aircraft operations are at their lowest. In addition, temporary blast fences would be installed
near the ends of Runways 28L and 28R, which would allow aircraft operations to continue to use those
runways without jet blast impacting the construction area. This would eliminate the need to place
Runways 28L and 28R departures on Runways 01L and 01R from 12 a.m. to 6 a.m. when construction is
occurring at Reach 12. Table 2-5 depicts the expected temporary runway closures for Reaches 7, 8, 9, 10, 11,
13, and 14 from 12 a.m. to 6 a.m. each day during the construction period for the proposed project. The
proposed project would require temporary runway closures from June 2025 through May 2032.
In each instance when a runway is temporarily closed, another runway not impacted by the construction
would receive the closed runway’s aircraft operations. Table 2-6 depicts the expected runways that would be
used for the temporarily closed runways during construction of the proposed project.

2.G.2

Work Hours

The proposed project is anticipated to be constructed primarily Monday through Friday, although some
construction activities may occur on weekends. Construction of Reaches 1–6 and Reach 15 would occur
between 7 a.m. and 4 p.m., and nighttime work necessary to construct Reaches 7–14 would occur between
11 p.m. and 6 a.m.

63
For Reaches 7 and 8, intermediate steel sheet pile walls would be placed at approximately 200-foot intervals to provide a defined space for the jet
grouting operation between the inner and outer steel sheet pile walls for the shoreline protection system.

Draft EIR
August 2022

2-75

Case No. 2020-004398ENV

SFO Shoreline Protection Program

Chapter 2. Project Description
2.G. Project Construction and Maintenance

Table 2-5

Temporary Runway Closure Schedule during Construction of the Proposed Project
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Table 2-6

Preferred Runways During Temporary Closures

Closed Runway

Preferred Runway

01L

28L

01R

28R

19L

10L

19R

10R

2.G.3

Maintenance

Steel sheet pile walls in a marine environment with even relatively low maintenance have an expected
lifespan of approximately 60 years. Maintenance activities are not generally conducted for the existing
shoreline protection features. Similarly, the proposed project would be generally maintenance-free for the
first 10 years. After that, the steel sheet piles and reinforced concrete walls would be inspected every 5 years,
and any damage would be repaired. With these regular maintenance activities, which would include
routinely reapplying corrosion-resistant coatings roughly every 10 years and inspecting the wall caps for
cracks and repairing as necessary, the lifespan of the walls would be extended for an additional 25 years for a
total lifespan of up to 85 years. In addition, all floodgates would be inspected annually for visible damage or
misuse and would be repaired as needed. The minimal maintenance activities anticipated for the proposed
project would be conducted in tandem with typical maintenance activities generally conducted at the
Airport, which includes but is not limited to regular inspections of the runways and engineered materials
arresting systems 64 at the ends of the runways.

2.H Required Project Approvals
The proposed project is subject to review and approvals by several federal, state, regional, and local
agencies. Certification of the Final EIR by the San Francisco Planning Commission, which would be
appealable to the San Francisco Board of Supervisors, is required before any other discretionary approvals
or permits can be issued for the proposed project. The proposed project may require several project
approvals, recommendations, consents, and/or plan amendments, including but not necessarily limited to
the following.

2.H.1

Federal Aviation Administration



Approval of updates to the Airport Layout Plan and environmental review under the National
Environmental Policy Act (NEPA).



Approval of Form FAA 7460-1, Notice of Proposed Construction or Alteration, to construct on the Airport,
as applicable for the proposed project

64
An engineered materials arresting system uses a specially installed surface that quickly stops any aircraft that moves onto it. The system may be
installed at the end of some runways to reduce the extent, and associated risks, of any overrun off the end of the runway compared to the equivalent
soft ground distance.
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2.H.2


Issuance of an individual permit under Rivers and Harbors Act Section 10 and Clean Water Act Section 404

2.H.3


National Marine Fisheries Service

Preparation of a biological opinion

2.H.5


U.S. Fish and Wildlife Service

Preparation of a biological opinion

2.H.4


U.S. Army Corps of Engineers

California Department of Fish and Wildlife

Issuance of an incidental take permit under California Endangered Species Act Section 2081(b)

2.H.6

State Water Resources Control Board and San Francisco Bay
Regional Water Quality Control Board



Before beginning construction that would disturb more than 1 acre of soil, obtain coverage under the
State Water Resources Control Board's Construction General Permit (Order No. 2009-0009-DWQ) and
prepare a site-specific stormwater pollution prevention plan (SWPPP). The Airport currently has a
National Pollutant Discharge Elimination System permit under Clean Water Act Section 402 from the
San Francisco Bay Regional Water Quality Control Board and an associated SWPPP for the entire Airport.



Issuance of a Clean Water Act Section 401 water quality certification

2.H.7


San Francisco Bay Conservation and Development Commission

Issuance of a Major Permit

2.H.8

San Francisco Airport Commission



Adoption of public trust doctrine findings



Determination to proceed with the project



Approval to issue design and construction bids and contracts

2.H.9


San Francisco International Airport Building Inspection and Code
Enforcement

Review and approval of demolition, grading, and building permits. All plans, specifications, calculations,
and methods of construction must meet the code requirements found in the California Uniform Building
Code and SFO standards in accordance with the Airport Building Regulations (Appendix F of the SFO
Rules and Regulations)
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3.A Overview
In accordance with California Environmental Quality Act (CEQA) Guidelines section 15125(d), this chapter
describes any inconsistencies between the proposed project and applicable federal, state, regional, and local
plans and policies that apply to the proposed project. Although many of the plans and policies relate to
regulations under the jurisdiction of the agencies described below, the primary discussion of regulations
pertinent to the proposed project and its potential environmental effects are included in Chapter 4,
Environmental Setting, Impacts, and Mitigation Measures, under the regulatory framework subsection of
each environmental topic.
Implementation of the proposed project is subject to the regulations and policies of the primary agencies
with jurisdiction over the proposed project, including the Federal Aviation Administration (FAA), the U.S.
Army Corps of Engineers (Corps), the U.S. Fish and Wildlife Service (USFWS), the National Marine Fisheries
Service (NMFS), the California Department of Fish and Wildlife (CDFW), the San Francisco Bay Regional Water
Quality Control Board (regional board), the San Francisco Bay Conservation and Development Commission
(BCDC), the Bay Area Air Quality Management District (air district), the San Francisco Planning Commission,
and the San Francisco Airport Commission.
Plans and policy documents typically contain numerous objectives and policies emphasizing differing
legislative goals, and determining the proposed project’s consistency requires balancing all relevant policies.
Policy conflicts do not in and of themselves indicate a significant environmental effect pursuant to CEQA, in
that the intent of CEQA is to determine physical effects associated with a project. The San Francisco Planning
Commission, BCDC, and other decision-makers will review the proposed project for consistency with the
relevant objectives, policies, and principles of the applicable policy documents. The staff reports and
approval motions prepared for the decision-makers as part of the proposed project’s approval process would
include a comprehensive analysis and findings regarding the consistency of the proposed project with the
applicable plans, policies, and regulations independent of the environmental review process. Specific policy
conflicts identified in this Draft EIR also would be referenced in the staff reports prepared for the proposed
project’s approval. Therefore, the analysis presented in this chapter is intended to provide a summary of
relevant planning and policy considerations.
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3.B Plans and Policies Relevant to the SFO Shoreline Protection
Program
3.B.1

Federal Plans and Policies

FEDERAL AVIATION ADMINISTRATION REVIEWS AND APPROVALS
The FAA is the federal transportation agency with powers to regulate all aspects of civil aviation in the nation
as well as over its surrounding international waters. The FAA has regulatory authority pertaining to the
construction and operation of airports, air traffic management, the certification of personnel and aircraft,
and the protection of U.S. assets during the launch or re-entry of commercial space vehicles. Created in
August 1958, the FAA replaced the former Civil Aeronautics Administration and later became an agency
within the U.S. Department of Transportation.
An Airport Layout Plan (ALP) is a scaled, graphical presentation of the existing and future airport facilities,
their locations on the Airport, and pertinent clearance and dimensional information. The ALP contains
information used by the FAA to program future funding assistance and to monitor the airport’s compliance
with design standards and grant assurances. It also allows the FAA to protect the airspace required for facility
or aircraft approach procedure improvements. FAA regulations dictate that an ALP remains current for a fiveyear period, or longer, unless major changes at the airport are planned.
The proposed project would include updates to the SFO ALP to reflect the locations and physical aspects of
the proposed shoreline protection system. Accordingly, the proposed project would require FAA approval of
updates to the ALP and approval of Form FAA 7460-1, Notice of Proposed Construction or Alteration, to
construct on the Airport. FAA approval of the updated ALP is a federal action subject to compliance with the
National Environmental Policy Act (NEPA). As a federally obligated public-use airport, SFO would be required
to coordinate with the FAA for environmental review per FAA Order 1050.1F, Environmental Impacts: Policies
and Procedures, as it pertains to NEPA.

PLANS CONSIDERED UNDER THE COASTAL ZONE MANAGEMENT ACT
The authority to evaluate projects conducted, funded, or permitted by the federal government is granted to
coastal states through the federal Coastal Zone Management Act (CZMA) of 1972, as amended in 1990 under
the Coastal Zone Act Reauthorization Amendments. The CZMA requires that federal actions be consistent to
the maximum extent practicable with federally approved state coastal plans. Federal actions requiring CZMA
consistency findings may include permits issued by the Corps, the National Park Service (NPS), and other
federal agencies where required. The state coastal management plans, laws, and regulations applicable to
the proposed project are the McAteer-Petris Act, BCDC regulations, and BCDC’s San Francisco Bay Plan, as
discussed below.

U.S. ARMY CORPS OF ENGINEERS PERMITS
The proposed project would require permits from the Corps under the Rivers and Harbors Act and the Clean
Water Act. Pursuant to Section 10 of the Rivers and Harbors Act of 1899, the Corps regulates the construction
of structures in, over, or under excavation of material from, or deposition of material, into “navigable
waters.” Section 404 of the federal Clean Water Act prohibits the discharge of dredged or fill material into
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waters of the United States, including wetlands, without a permit from the Corps. Detailed information
regarding the effects of discharge of dredged or fill material on biological resources and water quality is
discussed in Section 4.D, Biological Resources, and Section 4.F, Hydrology and Water Quality. As part of
permitting, the Corps would be required to consult with other federal agencies, including the Federal
Emergency Management Agency (FEMA), USFWS, and National Oceanic and Atmospheric Administration
(NOAA) Fisheries, as determined necessary.

3.B.2

State Plans and Policies

THE PUBLIC TRUST
The State of California, upon admission to the United States in 1850, was granted title to all submerged lands
and tidelands then held by the United States. The public’s right to use California’s waterways above these
submerged lands and tidelands for navigation, fishing, boating, natural habitat protection, and other
activities is protected by the common law doctrine of the Public Trust. Project development within tidal and
submerged lands, including former tidal and submerged lands, must be consistent with the Public Trust.
Portions of the project site include tidelands or submerged lands, or former tidelands or submerged lands,
and therefore the proposed project is subject to the Public Trust.
The State Lands Commission is the State’s Trustee of these Public Trust lands, except where the State has
transferred property to a local jurisdiction, such as the City and County of San Francisco. In 1943 and 1947,
the State of California granted land to the City and County of San Francisco, including current and former
submerged lands and tidelands within the project site, for use as a public airport. The grants allow the
Airport to “fill and raise any part of the aforesaid lands as the same may be necessary, convenient or
appropriate for airport uses and to surround the same with adequate bulkheads or retaining walls. …” The
San Francisco Airport Commission will determine the proposed project’s consistency with the Public Trust.

SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION
BCDC is a state agency with permit authority over the bay and its shoreline. Created by the McAteer-Petris Act
in 1965, BCDC regulates filling, dredging, and changes in use in San Francisco Bay. The creation of BCDC was
a legislative response to address environmental damage created by years of extensive and unmanaged
filling, by developing policies and regulations that recognize and protect San Francisco Bay, an invaluable
natural resource of the bay area region.
Of primary concern to BCDC is the placement of new “fill” (generally defined as any material in or over the
water surface, including pilings, structures placed on pilings, and floating structures) in the bay. The McAteerPetris Act imposes very strict standards for the placement of new fill. Placement of fill may be allowed only
for uses that are (1) necessary for public health, safety or welfare of the entire bay area; (2) water-oriented
uses, such as water-related industry, water-oriented recreation, and public assembly and the like; or
(3) minor fill to improve shoreline appearance and public access. Fill must be the minimum necessary for the
purpose and can be permitted only when no alternative upland location exists.
In addition, BCDC regulates new development within 100 feet of the shoreline to ensure that maximum
feasible public access to and along the bay is provided. BCDC is also charged with ensuring that the limited
amount of shoreline property suitable for regional high-priority water-oriented uses (ports, water-related
industry, water-oriented recreation, airports, and wildlife areas) is reserved for these purposes. Land-side
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uses and structural changes are governed by policies regarding public access. BCDC can require, as
conditions of permits, shoreline public access improvements consistent with a proposed project, such as,
but not limited to, pathways, observation points, bicycle racks, parking, benches, landscaping, and signs.
BCDC planning documents applicable to the proposed project are described below.

SAN FRANCISCO BAY PLAN 65
The San Francisco Bay Plan (Bay Plan) was prepared by BCDC from 1965 through 1969 and amended through
2019 in accordance with the McAteer-Petris Act. The Bay Plan guides the protection and use of the bay and its
shoreline. BCDC has permit jurisdiction over shoreline areas subject to tidal action up to the mean high tide
line 66 and including all sloughs, tidelands, submerged lands, and marshlands lying between the mean high
tide and 5 feet above mean sea level for the nine bay area counties with bay frontage. 67 Under the McAteerPetris Act, the Bay Plan provides policy direction for BCDC’s permit authority regarding the placement of fill,
extraction of materials, determining substantial changes in use of land, water, or structures within its
jurisdiction, protecting the bay habitat and shoreline, and maximizing public access to the Bay.
The McAteer-Petris Act specifies that BCDC should continually review the Bay Plan and amend it so that it
reflects changing conditions and new information. In 2019, BCDC approved two Bay Plan amendments: the
Bay Fill for Habitat Amendment to allow substantially more fill to be placed in the bay as part of an approved
multi-benefit habitat restoration and shoreline adaptation project to help address rising sea levels; and the
Environmental Justice and Social Equity Amendment to implement BCDC’s first-ever formal environmental
justice and social equity requirements for local project sponsors.

Priority Use Areas
To minimize future pressures for bay fill, Bay Plan Maps designate shoreline “Priority Use Areas” that should
be reserved for regionally important, water-oriented uses needing or historically located on shoreline sites,
such as ports, water-related industry, water-related recreation, airports, and wildlife refuges. The Bay Plan
Maps also contain policies that generally specify uses and other criteria for the use and development of each
designated site. The project site (SFO) is shown on Plan Map 5, Central Bay, and is identified with the
“Airport” priority use designation. The Bay Plan Map 5 policies for SFO are as follows:


Further expansion into Bay only if clear need is shown by regional airport system study



Keep runway approach and takeoff areas free from tall structures and incompatible uses



Complete Bay Trail along inland route

The proposed project would not change the uses at the project site; therefore, the site would remain consistent
with its priority use designation. The proposed project would install a shoreline protection system that
would comply with current FEMA flood protection requirements and protect the Airport from future sea-level
rise. While the proposed shoreline protection system would require the placement of approximately 26 acres of
open water fill in the bay and would impact approximately 3 acres of wetland areas, the proposed project is
required to protect against a 100-year flood event and future sea-level rise. The proposed project would not
65

San Francisco Bay Conservation and Development Commission, San Francisco Bay Plan, 1965 (as amended through 2019).
The mean high tide line is a tidal datum representing the average of all the daily tidal high-water heights observed over a period of several years.
67
The land lying between the bay shoreline and a line drawn parallel to, and 100 feet from, the bay shoreline, is known as the 100-foot shoreline
band.
66
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expand runway capacity into the bay. The proposed project would be constructed in accordance with
applicable design and safety requirements and would not place tall structures or incompatible uses within
runway approach and takeoff areas or introduce airspace hazards. The proposed project would not impede
or conflict with the completion of the Bay Trail. The proposed project would therefore not conflict with the
Bay Plan Map 5 policies identified for SFO.

Findings and Policies
Part IV of the Bay Plan contains findings and policies that pertain to development of the bay and shoreline.
These findings and policies address the many facets that comprise the uses, needs, and design issues
associated with balancing the environmental, ecological, economic, recreational and social objectives of
development within or along the shoreline of the bay. They include: (1) Safety of Fills; (2) Protection of the
Shoreline; (3) Dredging; (4) Water-Related Industry; (5) Ports; (6) Airports; (7) Transportation; (8) Commercial
Fishing; (9) Recreation (including Marinas); (10) Public Access; (11) Appearance, Design and Scenic Views;
(12) Salt Ponds and Other Managed Wetlands; and (13) Other Uses.
The environmental effects of the proposed project are addressed in this Draft EIR in Chapter 4,
Environmental Setting, Impacts, and Mitigation Measures, as well as in the initial study (see Appendix B).
BCDC will consider the information and analysis presented in this Draft EIR to determine if the proposed
project is consistent with the McAteer-Petris Act and the policies and findings of the Bay Plan, as amended,
prior to approving BCDC permits to allow the implementation of the proposed project.
The following general policies of the Bay Plan would apply to the proposed project:


Shoreline Protection Policy 1: New shoreline protection projects and the maintenance or reconstruction
of existing projects and uses should be authorized if: (a) the project is necessary to provide flood or
erosion protection for (i) existing development, use or infrastructure, or (ii) proposed development, use,
or infrastructure that is consistent with other Bay Plan policies; (b) the type of the protective structure is
appropriate for the project site, the uses to be protected, and the causes and conditions of erosion and
flooding at the site; (c) the project is properly engineered to provide erosion control and flood protection
for the expected life of the project based on a 100-year flood event that takes future sea-level rise into
account; (d) the project is properly designed and constructed to prevent significant impediments to
physical and visual public access; (e) the protection is integrated with current or planned adjacent
shoreline protection measures; and (f) adverse impacts to adjacent or nearby areas, such as increased
flooding or accelerated erosion, are avoided or minimized. If such impacts cannot be avoided or
minimized, measures to compensate should be required. Professionals knowledgeable of the
Commission's concerns, such as civil engineers experienced in coastal processes, should participate in
the design.



Shoreline Protection Policy 2: Equitable and culturally-relevant community outreach and engagement
should be conducted to meaningfully involve nearby communities for all shoreline protection project
planning and design processes – other than maintenance and in-kind repairs to existing protection
structures or small shoreline protection projects – in order to supplement technical analysis with local
expertise and traditional knowledge and reduce unintended consequences. In particular, vulnerable,
disadvantaged, and/or underrepresented communities should be involved. If such previous outreach
and engagement did not occur, further outreach and engagement should be conducted prior to
Commission action.
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Shoreline Protection Policy 3: Riprap revetments, the most common shoreline protective structure,
should be constructed of properly sized and placed material that meet sound engineering criteria for
durability, density, and porosity. Armor materials used in the revetment should be placed according to
accepted engineering practice, and be free of extraneous material, such as debris and reinforcing steel.
Generally, only engineered quarry stone or concrete pieces that have either been specially cast, are free
of extraneous materials from demolition debris, and are carefully selected for size, density, and
durability will meet these requirements.



Shoreline Protection Policy 4: Authorized protective projects should be regularly maintained according to
a long-term maintenance program to assure that the shoreline will be protected from tidal erosion and
flooding and that the effects of the shoreline protection project on natural resources during the life of the
project will be the minimum necessary.



Shoreline Protection Policy 6: Adverse impacts to natural resources and public access from new shoreline
protection should be avoided. When feasible, shoreline protection projects should include components
to retain safe and convenient water access, for activities such as fishing, swimming, and boating,
especially in communities lacking such access. Where significant impacts cannot be avoided, mitigation
or alternative public access should be provided. Shoreline protection projects that include natural and
nature-based features may be self-mitigating or require less mitigation than projects that do not include
any natural or nature-based features.

The proposed project would install a shoreline protection system that would comply with current FEMA 100year flood protection requirements and protect the Airport from future sea-level rise. The proposed project
has been designed by civil engineers experienced in coastal processes to be compliant with these policies.
The proposed project would be designed and constructed to prevent significant impediments to physical
and visual public access and would be integrated with planned adjacent shoreline protection measures.
Therefore, the proposed project would not conflict with Shoreline Protection Policy 1.
As a requirement of BCDC’s permitting process, equitable and culturally-relevant community outreach and
engagement would be conducted to meaningfully involve nearby communities for all shoreline protection
project planning and design processes. Therefore, the proposed project would not conflict with Shoreline
Protection Policy 2.
The armor rock revetments for the proposed shoreline protection system would consist of quarry stone that
meets sound engineering criteria for durability, density, and porosity. These materials also would be placed
according to accepted engineering practice, and be free of extraneous material, such as debris and
reinforcing steel. Therefore, the proposed project would not conflict with Shoreline Protection Policy 3.
The proposed project would be maintained according to a long-term maintenance program to assure that
the shoreline will be protected from tidal erosion and flooding and that the effects of the proposed project
on natural resources would be minimized. Steel sheet pile walls in a marine environment with even relatively
low maintenance have an expected lifespan of approximately 60 years. The proposed project would be
generally maintenance-free for the first 10 years. After that, the steel sheet piles and reinforced concrete
walls would be inspected every 5 years, and any damage would be repaired. With these regular maintenance
activities, which would include routinely reapplying corrosion-resistant coatings roughly every 10 years and
inspecting the wall caps for cracks and repairing as necessary, the lifespan of the walls would be extended
for an additional 25 years for a total lifespan of up to 85 years. Therefore, the proposed project would not
conflict with Shoreline Protection Policy 4.
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The proposed project would be designed to avoid or minimize impacts to natural resources. Note that public
access is not allowed for the majority of SFO’s waterfront. Swimming and boating around the Airport are also
not allowed. Fishing is allowed in the vicinity of Reach 1, and the proposed project would not limit access for
this activity. Therefore, the proposed project would not conflict with Shoreline Protection Policy 6.

STATE OF CALIFORNIA SEA-LEVEL RISE GUIDANCE 68
In April 2017, as directed by Governor Brown and the need to ensure that best available science was
informing sea-level rise planning decisions in California, a working group of the California Ocean Protection
Council’s Science Advisory Team released a report, entitled Rising Seas in California: An Update on Sea-Level
Rise. 69 The Rising Seas Report was prepared and peer-reviewed by some of the nation’s foremost experts in
coastal processes, climate and sea-level rise science, observational and modeling science, the science of
extremes, and decision-making under uncertainty. The report synthesized the then-current state of sea-level
rise science, including advances in modeling and improved understanding of the processes that could drive
extreme global sea-level rise as a result of ice loss from the Greenland and Antarctic ice sheets.
The increased understanding of sea-level rise projections and polar ice sheet loss warranted an update to the
State’s sea-level rise guidance document to ensure decisions were based on the best available science.
Additionally, an increased policy focus requiring state and local governments to incorporate climate change
into decision making merited an update to address the needs of both state and local audiences.
The updated document, the State of California Sea-Level Rise Guidance (2018 Update) provides sciencebased methodology for state and local governments to analyze and assess the risks associated with sea-level
rise, and to incorporate sea-level rise into their planning, permitting, and investment decisions. The 2018
update to the Guidance was developed by OPC, in close coordination with a Policy Advisory Committee with
representation from the California Natural Resources Agency, the Governor’s Office of Planning and
Research, and the California Energy Commission. To improve coordination and consistency in sea-level rise
planning, OPC also collaborated closely with state coastal management agencies and other member
agencies of the State’s Coastal and Ocean Working Group of California’s Climate Action Team. In addition,
OPC, with assistance from the Ocean Science Trust and engagement experts, solicited input from coastal
stakeholders including local governments, regional agencies, federal agencies, coastal consultants,
environmental groups, tribes, and others to better understand the needs and concerns related to planning
for sea-level rise and related risks across the state. The Guidance provides: (1) a synthesis of the best
available science on sea-level rise projections and rates for California; (2) a step-by-step approach for state
agencies and local governments to evaluate those projections and related hazard information in decision
making; and (3) preferred coastal adaptation approaches.
In 2020, the California Natural Resources Agency, in conjunction with several state agencies, released a
report entitled Making California’s Coast Resilient to Sea-Level Rise: Principles for Aligned State Action, 70 which
outlines a set of six key principles to guide unified, effective action toward sea-level rise resilience around
best available science, partnerships, alignment, communications, local support, and coastal resilience
68
California Ocean Protection Council, State of California Sea-Level Rise Guidance, 2018 Update,
https://opc.ca.gov/webmaster/ftp/pdf/agenda_items/20180314/Item3_Exhibit-A_OPC_SLR_Guidance-rd3.pdf, accessed March 30, 2021.
69
California Ocean Protection Council, Rising Seas in California: An Update on Sea-Level Rise, April 2017,
http://www.opc.ca.gov/webmaster/ftp/pdf/docs/rising-seas-in-california-an-update-on-sea-level-rise-science.pdf, accessed March 30, 2021.
70
California Natural Resources Agency, 2020, Making California’s Coast Resilient to Sea-Level Rise: Principles for Aligned State Action,
https://www.opc.ca.gov/webmaster/_media_library/2021/01/State-SLR-Principles-Doc_Oct2020.pdf, accessed June 28, 2021.
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projects. The principles outlined in the report were adopted by the State Lands Commission in April 2020.
The six key principles include the following: develop and use best available science during project design
and implementation, which includes using a minimum of 3.5 feet of sea-level rise by 2050 for planning
purposes; build coastal resilience partnerships; improve coastal resilience communications; support local
leadership and address local conditions; strengthen alignment around coastal resilience; and implement
and learn from coastal resilience projects. The proposed project is designed in accordance with current state
guidance contained in the 2018 State of California Sea-Level Rise Guidance and the subsequent guidance
provided in the Making California’s Coast Resilient to Sea-Level Rise: Principles for Aligned State Action report.

3.B.3

Regional Plans and Policies

The principal regional planning agencies and their policy plans that guide planning for the proposed project
and the nine-county bay area region are: (1) the air district and its 2017 Bay Area Clean Air Plan (Clean Air
Plan) and the 2017 California Environmental Quality Act Air Quality Guidelines; (2) the regional board’s plans
and its Water Quality Control Plan for the San Francisco Bay Basin; and (3) the Association of Bay Area
Governments (ABAG) and its regional Plan Bay Area 2050 and the San Francisco Bay Trail Plan.

BAY AREA AIR QUALITY MANAGEMENT DISTRICT PLANS
The most recently adopted air quality plan in the San Francisco Bay Area Air Basin is the 2017 Clean Air Plan,
which the air district adopted in April 2017. The 2017 Clean Air Plan requires projects to implement “all
feasible measures” to reduce ozone; provide a control strategy to reduce ozone, particulate matter, toxic air
contaminants, and greenhouse gas in a single, integrated plan; review progress in improving air quality in
recent years; and eliminate health risk disparities from exposure to air pollution among bay area
communities. The 2017 Clean Air Plan and physical environmental impacts of the proposed project relating
to attainment of air quality standards are addressed in Draft EIR Section 4.C, Air Quality. In addition,
Section 4.C presents the evaluation of potential air quality impacts of the proposed project with respect to
the Bay Area Air Quality Management District’s (BAAQMD) 2017 California Environmental Quality Act Air
Quality Guidelines.

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD PLANS
Water quality control plans (basin plans) provide the basis for protecting water quality in California. Basin
plans are mandated by both the federal Clean Water Act and the state Porter-Cologne Water Quality Act
(Water Code). Water Code sections 13240–13249 specify the required contents and procedures for adopting a
regional basin plan. Each plan must contain water quality objectives, which in the judgment of the regional
board will ensure the reasonable protection of beneficial uses and the prevention of nuisance, and a
program of implementation for achieving those objectives, including a description of the nature of actions
that are necessary to achieve the objectives, time schedules for the actions to be taken, and a description of
surveillance to be undertaken to determine compliance with objectives. The goal of the San Francisco Basin
Plan (Basin Plan) is to provide a definitive program of actions designed to preserve and enhance water
quality and to protect beneficial uses of water in San Francisco Bay. The Basin Plan is used as a regulatory
tool by the regional board’s technical staff. Regional board orders cite the Basin Plan's water quality standards
and prohibitions applicable to a particular discharge. The Basin Plan is also used by other agencies in their
permitting and resource management activities. It also serves as an educational and reference document for
dischargers and members of the public. The proposed project was reviewed in the context of the regional
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board’s Basin Plan, and no potential conflicts were identified. (See Section 4.F, Hydrology and Water Quality,
for a more detailed discussion of the proposed project’s impacts on water quality.)

PLAN BAY AREA 2050
Plan Bay Area 2050 is a long-range Regional Transportation Plan and Sustainable Communities Strategy for
the nine-county San Francisco Bay Area, prepared by ABAG and the Metropolitan Transportation
Commission. The plan discusses how the bay area will grow over the next three decades and identifies
transportation and land use strategies to enable a more sustainable, equitable, inclusive, and economically
vibrant future. In response to emerging and increasingly pressing threats to the bay area’s communities,
ecosystem, and economy, Plan Bay Area 2050 recommends continuing and expanding existing resilience
efforts and developing creative funding solutions to implement resilience projects. Resilience efforts help the
region protect assets and people from natural disasters like earthquakes, floods, landslides, and fires as well
as prepare for climate change hazards like sea-level rise, extreme storms, and droughts. Resilience underpins
the achievement of many other goals in the plan, such as providing affordable housing, improving
infrastructure, and fostering equitable economic development, which the impacts of disasters or climate
change may significantly compromise. The proposed project was reviewed in the context of Plan Bay Area
2050, and no potential conflicts were identified.

SAN FRANCISCO BAY TRAIL PLAN 71
The San Francisco Bay Trail Plan proposes developing a regional hiking and bicycling trail around the
perimeter of San Francisco and San Pablo Bays. In 2015, ABAG prepared the plan pursuant to Senate Bill 100,
which mandated that the Bay Trail provide connections to existing park and recreation facilities, create links
to existing and proposed transportation facilities, and be planned in such a way as to avoid adverse effects
on environmentally sensitive areas. Over 350 miles of the Bay Trail have been constructed. When complete,
the trail will pass through 47 cities and all nine bay area counties.
The Bay Trail Plan contains policies to guide selections of the trail route and implementation of the trail
system. Policies fall into five categories:


Trail alignment policies reflect the goals of the Bay Trail program—to develop a continuous trail that
highlights the wide variety of recreational and interpretive experiences offered by the diverse bay
environment and is situated as close as feasible to the shoreline, within the constraints defined by other
policies of the plan.



Trail design policies underscore the importance of creating a trail that is accessible to the widest possible
range of trail users and that is designed to respect the natural or built environments through which it
passes. Minimum design guidelines for trail development are recommended for application by
implementing agencies.



Environmental protection policies underscore the importance of San Francisco Bay’s natural environment
and define the relationship of the proposed trail to sensitive natural environments such as wetlands.



Transportation access policies reflect the need for bicycle and pedestrian access on bay area toll bridges,
in order to create a continuous trail and to permit cross-bay connections as alternative trail routes.

71

Association of Bay Area Governments, Bay Trail Plan, 2015.
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Implementation policies define a structure for successful implementation of the Bay Trail, including
mechanisms for continuing trail advocacy, oversight, and management.

The Bay Trail runs along the coastline north and south of the Airport and provides regional bicycle access. In
the project vicinity south of the Airport, a paved multi-use trail is located east of Old Bayshore Highway and
ends within Bayfront Park at Millbrae Avenue. North of San Bruno Avenue, on the east side of U.S.
Highway 101 (U.S. 101), the Bay Trail continues north along the western edge of the Airport and under the
U.S. 101/I-380 ramps to the intersection of South Airport Boulevard and North Access Road. The Bay Trail
continues east along North Access Road and the shoreline to the San Mateo County Transit District
(SamTrans) peninsula.
As discussed in Section E.6, Transportation and Circulation, of the initial study (see Appendix B), project
construction activities could result in a temporary closure of the section of the Bay Trail along Reach 1. The
affected section includes a portion of the trail that runs for about 1,000 feet on the north side of North Access
Road that would need to be temporarily closed for a portion of the 5-month construction period for Reach 1
for the safety of trail users. However, the Bay Trail would be temporarily relocated during construction of the
reach in a closed lane on North Access Road. Therefore, the proposed project would not result in permanent
impacts to the Bay Trail and would not conflict with Bay Trail Plan policies or impede the planned
completion of the trail.

3.B.4

Local Plans and Policies

SAN FRANCISCO INTERNATIONAL AIRPORT MASTER PLAN 72
The San Francisco International Airport Master Plan, adopted in May 1992, is a long-range Master Plan focused
on accommodating passenger and cargo growth at the Airport through the development of improved
facilities and circulation patterns for all Airport-owned lands (excluding the undeveloped area west of
U.S. 101, which is referred to as the West of Bayshore property). 73 The major Master Plan improvements
include:


The new International Terminal Building and associated Boarding Areas A and G, completed in 2000;



Consolidation and renovation of cargo facilities in the North and West Field areas, which commenced in
1997 and is ongoing;



An automated people mover system (“AirTrain”), the first phase of which was completed in 2003, with the
extension of the AirTrain system to a multi-modal transportation center and long-term parking garages,
completed in 2020;



Roadway and vehicle circulation improvements to the International Terminal Building, completed in 2000;



On-Airport hotel development, completed in 2019;

72
The San Francisco International Airport Recommended Airport Development Plan (RADP) is a new long-range plan that was developed to guide the
Airport’s landside development. The purpose of the RADP is to plan for forecast passenger and operations growth at SFO through the following
measures: maximizing gate capacity, geometry, and flexibility; optimizing lobby and security flows and incorporating new technology for passenger
screening; maximizing shared-use facilities and baggage claim flexibility; and maximizing transfer connectivity for passengers and baggage. The
RADP is currently undergoing environmental review and has not yet been adopted.
73
The West of Bayshore property is a 180-acre site owned by the Airport west of U.S. 101. Development of the West of Bayshore property was excluded
from the Master Plan and subsequent analysis in the final EIR to maintain the site as a major utility right-of-way for Pacific Gas & Electric, Bay Area
Rapid Transit (BART), SFO, San Francisco Public Utilities Commission (SFPUC), and others (Master Plan Final EIR, Volume III, Initial Study).
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Renovation of the former International Terminal (Terminal 2) for domestic operations, completed in 2011;



Redevelopment of the South Terminal (Harvey Milk Terminal 1), Boarding Area B, which began
construction in 2016 and opened in stages beginning in 2019, and renovation of Boarding Area C, which is
anticipated to begin in 2022; and



New administration/office facilities completed in 2000 and 2018.

The proposed project was not specifically addressed in the 1992 Master Plan, but its location and proposed
function would not conflict with any of the goals or development projects in the Master Plan.

AIRPORT LAND USE COMMISSION AND AIRPORT LAND USE COMPATIBILITY PLAN
With limited exceptions, an Airport Land Use Commission (ALUC) is required by California law in every county
with an airport in its jurisdiction. Each ALUC must develop a plan for promoting and ensuring compatibility
between each airport in the county and surrounding land uses. In San Mateo County, the City/County
Association of Governments of San Mateo County (C/CAG) Board acts as the Airport Land Use Commission.
The purpose of the Airport Land Use Commission is “to protect public health, safety, and welfare by ensuring
the orderly expansion of airports and the adoption of land use measures that minimize the public’s exposure
to excessive noise and safety hazards within areas around public airports to the extent that these areas are
not already devoted to incompatible uses.” 74 The ALUC has three primary responsibilities: to coordinate
airport land use compatibility planning efforts at the state, regional, and local levels; to prepare and adopt
an Airport Land Use Compatibility Plan (ALUCP) for each public-use airport in its jurisdiction; and to review
plans, regulations, and other specified actions of local agencies and airport operators. In San Mateo County,
C/CAG staff are the staff for the Airport Land Use Commission.
Based on state law and guidance provided in the California Airport Land Use Planning Handbook, the SFO
ALUCP (November 2012) has four primary areas of concern:


Aircraft Noise Impact Reduction – To reduce the potential number of future airport area residents who
could be exposed to noise impacts from airport and aircraft operations.



Safety of Persons on the Ground and in Aircraft in Flight – To minimize the potential number of future
residents and land use occupants exposed to hazards related to aircraft operations and accidents.



Height Restrictions/Airspace Protection – To protect the navigable airspace around the Airport for the safe
and efficient operation of aircraft in flight.



Overflight Notification – To establish an area within which aircraft flights to and from the Airport occur
frequently enough and at a low enough altitude to be noticeable by sensitive residents. Within this area,
real estate disclosure notices shall be required, pursuant to State law.

The proposed project would not conflict with any policies of the SFO ALUCP.

SEA-LEVEL RISE ACTION PLAN
Among other goals, the San Francisco Sea-Level Rise Action Plan defines an overarching vision and set of
objectives for future sea-level rise and coastal flooding planning and mitigation in San Francisco. The plan
provides the foundation and guidance to develop a citywide sea-level rise adaptation plan. The adaptation
74

California Public Utilities Code section 21670.
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plan process will include adaptation strategy development and selection and set a planning framework that
helps prioritize investments to best improve climate resilience while protecting economic and environmental
values. The vision of the Sea-Level Rise Action Plan is to make San Francisco a more resilient city in the face
of immediate and long-term threats of sea-level rise, by taking measures to protect and enhance public and
private assets, natural resources, and quality of life for all. 75
The Sea-Level Rise Action Plan’s guiding principles include:


Engage partners and stakeholders as owners and collaborators using an inclusive, equitable, and
community-based planning process



Recognize regional interdependencies and promote regional collaboration



Foster innovative, inter-disciplinary design approaches and solutions that increase resilience to sea-level
rise while enhancing San Francisco’s treasured shoreline qualities



Closely monitor evolving climate science and adapt approaches accordingly, as consistent with Capital
Planning Committee guidance



Develop and apply rigorous metrics to track progress for reducing vulnerabilities, risk, and impacts

The proposed project is a sea-level rise adaptation project, and therefore, would not conflict with the SeaLevel Rise Action Plan.

SAN FRANCISCO GENERAL PLAN
The San Francisco General Plan provides general policies and objectives to guide land use decisions. The
general plan contains 10 elements (commerce and industry, recreation and open space, housing, community
facilities, urban design, environmental protection, transportation, air quality, community safety, and arts)
that set forth goals, policies, and objectives for physical development of the city. The general plan also
contains many area plans, which provide more specific policy direction for certain neighborhoods, primarily
on the east side of the city. With regard to the Airport, the general plan includes transportation policies 5.1
through 5.3. These policies recommend supporting and accommodating the expansion of SFO, while
balancing this expansion with the protection of the quality of life in the communities that surround the
Airport; encouraging the development of direct transit connections from downtown to the Airport that will
maximize convenience and minimize confusion for airport patrons; and encouraging the development of a
high-speed water transit system from SFO to the Ferry Building and to Oakland International Airport to
improve the efficiency and flexibility of the Airport's role in accommodating large numbers of domestic and
international air passengers. The proposed project would not conflict with any of the goals and policies set
forth in the general plan.

THE ACCOUNTABLE PLANNING INITIATIVE (PROPOSITION M)
In November 1986, the voters of San Francisco approved Proposition M, the Accountable Planning Initiative,
which added section 101.1 to the planning code to establish eight priority policies. 76 These policies, and the

75

City and County of San Francisco, San Francisco Sea-Level Rise Action Plan Executive Summary, March 2016.
City and County of San Francisco, San Francisco Planning Code, section 101.1, http://www.amlegal.com/pdffiles/sanfran/2008-11-04-PropM.pdf,
accessed September 22, 2021.
76
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applicable sections of this initial study and Draft EIR that address the environmental issues associated with
these policies, are:
1. Preservation and enhancement of existing neighborhood-serving retail uses and enhancement of future
opportunities for resident employment in and ownership of such businesses (not applicable to the
proposed project);
2. Conservation and protection of existing housing and neighborhood character to preserve the cultural
and economic diversity of neighborhoods (not applicable to the proposed project);
3. Preservation and enhancement of affordable housing (not applicable to the proposed project);
4. Discouragement of commuter automobiles from impeding Muni service or overburden streets or
neighborhood parking (Section E.5(a), Transportation and Circulation, of the initial study [see
Appendix B]);
5. Protection of industrial and service land uses from commercial office development and enhancement of
opportunities for resident employment and business ownership (not applicable to the proposed
project);
6. Maximization of preparedness from injury or loss of life in an earthquake (Section E.15(a) through
E.15(d), Geology and Soils, of the initial study [see Appendix B]);
7. Preservation of landmarks and historic buildings (Section 4.A, Historic Resources); and
8. Protection of parks and open space and their access to sunlight and vistas (not applicable to the
proposed project).
Both the Draft EIR and initial study provide information for use in the staff report for the proposed project.

OTHER LOCAL PLANS AND POLICIES
Other local plans and policies of neighboring jurisdictions that are in the vicinity of or overlap with the
project site are discussed below. While the Airport is not subject to the plans and policies of these
neighboring jurisdictions, 77 they are included for informational purposes.


City of South San Francisco General Plan. South San Francisco is located on the west shore of San
Francisco Bay, in northern San Mateo County. The northern portion of the Airport is located in the
jurisdiction of the City of South San Francisco (see Figure 2-1, p. 2-3). The current South San Francisco
General Plan was adopted in 1999. The Noise Element of the general plan identifies SFO (along with
major transportation corridors such as U.S. 101 and I-280, and extensive industrial uses) as significant
sources of noise in the city. The Noise Element includes policies to protect public health and welfare by
eliminating or minimizing the effects of existing noise problems and by preventing increased noise levels
in the future. The proposed project generally would not conflict with any of the goals or policies of the
South San Francisco General Plan because the proposed project would not result in a permanent
increase in noise levels in the future.



City of San Bruno General Plan. San Bruno is located in northern San Mateo County just west of the
Airport. The city stretches 3.5 miles from the relatively flat eastern areas along U.S. 101 to the hilly
western neighborhoods, which are located on the east-facing slope of the Coast Range, gaining almost

77
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1,200 feet in elevation. Correspondingly, the eastern portion of the city is more urbanized and has a
greater mix of land uses, while the western portion is primarily occupied by low-density, residential
development and open space. The current City of San Bruno General Plan was adopted in 2009 and
includes numerous policies related to SFO, including policies concerning aircraft noise, airport-related
traffic, aircraft hazards, and land use compatibility. The proposed project generally would not conflict
with any of the goals or policies of the City of San Bruno General Plan.


City of Millbrae General Plan. Millbrae is located in San Mateo County just west of the Airport. The
boundaries of Millbrae extend from roughly U.S. 101 to the east to I-280 to the west, and Murchison Drive
to the south to Bayview Avenue to the north. A small southern portion of the Airport comprised of the
airfield and the large stormwater detention basin and pump station north of Reach 15 is located in
Millbrae (see Figure 2-1, p. 2-3). The current City of Millbrae General Plan was adopted in 1998 and
includes numerous policies related to SFO, including policies concerning aircraft noise, aircraft hazards,
airport-related traffic, and land use compatibility. The proposed project would not generally conflict with
any of the goals or policies of the City of Millbrae General Plan.



County of San Mateo General Plan and Zoning. Although SFO is in San Mateo County, it is owned and
operated by the City and County of San Francisco, acting by and through the San Francisco Airport
Commission. The County of San Mateo General Plan, last amended in 1986, includes general land use
designations and policies pertaining to SFO. The Airport is designated in the general plan as the San
Francisco International Airport Special Urban Area. The general plan land use objective for this special
urban area is defined in Urban Land Use Policy 8.4.b, stating that SFO is to maintain current uses and
allow redevelopment and expansion if compatible with adjacent land uses and other general plan
policies. The general plan also includes transportation policies 12.41 through 12.44 supporting the
Metropolitan Transportation Commission’s Regional Airport Plan policies concerning growth at SFO and
promoting the use of transit and improving ground transportation options. The proposed project would
not generally conflict with any of these policies.
Under the County of San Mateo Zoning Ordinance, SFO is zoned Light Industrial (M-1). The Zoning
Ordinance permits a wide variety of industrial uses in the M-1 zoning district, including air transportation
and related activities. The proposed project would not conflict with this zoning designation.
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This chapter provides an impact analysis of the potentially significant, physical environmental impacts of
implementing the Shoreline Protection Program (proposed project) as described in Chapter 2, Project
Description. Following this chapter are separate Sections 4.A through 4.F, each presenting the impact
analysis for the key resource topics identified in the initial study, as described below. Sections 4.A through
4.F in this chapter each include descriptions of the environmental setting and regulatory framework;
assessments of construction and operation project impacts (i.e., offsite, onsite, direct, and indirect impacts)
and cumulative impacts; and identification of mitigation measures that would reduce or avoid identified
significant environmental impacts. This impact overview section describes the scope of analysis in the initial
study and Draft EIR and explains the format and basis for the impact analysis for all resource topics,
including the cumulative impact analysis.

Scope of Analysis
INITIAL STUDY
As described in Chapter 1, Introduction, the planning department determined that an EIR is required for the
proposed project and published a Notice of Preparation (NOP) of an EIR (see Appendix A). As part of the
preparation of the Draft EIR, the planning department identified several resource topics that could be
adequately addressed in an initial study. The initial study prepared for this Draft EIR (see Appendix B) concluded
that many of the physical environmental impacts of the proposed project would be less than significant, or that
mitigation measures agreed to by the project sponsor and required as conditions of approval would reduce
significant impacts to less-than-significant levels. CEQA does not require further assessment of the issues
covered in the initial study; thus, those issues are not included in this chapter. The topics addressed in the initial
study include: land use and planning, aesthetics, population and housing, cultural resources (archeological
resources), tribal cultural resources, transportation and circulation, greenhouse gas emissions, wind,
shadow, recreation, utilities and service systems, public services, hazards and hazardous materials, mineral
resources, energy, agricultural and forestry resources, and wildfire. The initial study found significant
impacts related to cultural resources (archeological resources) and tribal cultural resources; mitigation
measures were identified that would reduce those impacts to less-than-significant levels. These topics are
analyzed in the initial study and are not analyzed further in this Draft EIR, but are incorporated herein by
reference, as the initial study is an attachment to and part of this Draft EIR.

FORMAT OF ENVIRONMENTAL ANALYSIS
The resource topic areas addressed in this chapter of the Draft EIR are listed below, and the abbreviations for
each resource topic that are used in the naming of impact statements and mitigation measures are shown in
parenthesis.


Section 4.A, Cultural Resources (Historic Resources only) (CR)
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Section 4.B, Noise (NO)



Section 4.C, Air Quality (AQ)



Section 4.D, Biological Resources (BI)



Section 4.E, Geology and Soils (GE)



Section 4.F, Hydrology and Water Quality (HY)

Each section of Chapter 4 contains the following elements, based on the requirements of CEQA:


Introduction. This subsection provides a brief description of the overall contents of the section and a
cross-section to other related resource topics.



Environmental Setting. This subsection describes the existing physical conditions of the project site
and surroundings relevant to that resource topic when the NOP was issued on November 25, 2020. The
environmental setting constitutes the baseline physical conditions (existing conditions) by which
potential impacts of the proposed project are assessed for significance.



Regulatory Framework. This subsection describes the relevant federal, state, and local regulatory
requirements that are directly applicable to the environmental topic being analyzed.



Impacts and Mitigation Measures. As described in more detail below, this subsection identifies the
significance criteria specific to that resource topic, which is followed by the approach to the analysis, and
concludes with the impact evaluation.
–

Significance Criteria. This subsection lists the criteria specific to each resource topic used to
identify and determine significant environmental effects of the proposed project. Under CEQA, a
significant effect is defined as a substantial, or potentially substantial, adverse change in the
environment. The guidelines implementing CEQA direct that this determination be based on
scientific and factual data, including the entire record for the project, and not on argument,
speculation, or unsubstantiated evidence. The significance criteria used in this Draft EIR are based
on planning department guidance used to assess the severity of environmental impacts of the
proposed project. They are based on CEQA Guidelines Appendix G, with procedures as set forth in
San Francisco Administrative Code chapter 31.10.

–

Approach to the Analysis. This subsection first describes the relevant project features that are
pertinent to the impact analysis of that resource topic, followed by the methodology used to analyze
potential environmental impacts based on identified significance criteria and thresholds. The
Approach to Analysis subsection describes the approach used to assess construction, operation, and
cumulative impacts. 78 Depending on the resource topic and applicable significance criteria, some
evaluations (e.g., vehicle miles traveled [VMT] and transit capacity in transportation and circulation)
are quantitative, while the evaluations for other topics (e.g., cultural resources) are qualitative.

–

Impact Evaluation. This subsection evaluates the potential for the proposed project to result in
direct and indirect adverse effects on the existing physical environment. The analysis covers
construction and operation of the proposed project, including Reach 16 at a program level, and is
based on the significance criteria/thresholds and the approach to analysis described in the previous

78
Note that there would be minimal operational activities associated with the proposed project as the shoreline protection system would be
generally maintenance free for the first 10 years. After that, maintenance activities, such as visual inspection of the steel sheet pile walls for any
damage, would be conducted every 5 years. See Chapter 2.G, Project Construction and Maintenance, for a discussion of maintenance activities
associated with the proposed project.
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subsection. The impacts are grouped in individually numbered impact statements (shown in
boldface type) that address each significance criterion. If the impact analysis concludes that an
impact is significant and that feasible mitigation measures are available that could reduce the
severity of the impact, the feasible mitigation measure(s) are presented immediately following the
impact analysis, indented and numbered corresponding to the number of the impact statement. The
conclusion of each impact analysis is expressed in terms of the impact significance as no impact,
less-than-significant impact, less-than-significant impact with mitigation, significant and
unavoidable impact with mitigation, or significant and unavoidable impact.
The impacts of the proposed project are organized into separate categories based on the criteria
listed in each topical section. Project-level impacts for Reaches 1–15 are discussed first, followed by
a program-level analysis of Reach 16. For some topics, if the impacts associated with
implementation of Reach 16 would be the same as those associated with implementation of
Reaches 1–15, the analysis is combined. A cumulative impact analysis follows the analysis of the
proposed project for each topic (see Section 4.A.6, Cumulative Impacts, for further discussion).

SIGNIFICANCE DETERMINATIONS
For each impact statement and analysis, the impact evaluation provides a conclusion of the impact
significance, which is designated as one of the following:


No Impact – A no impact conclusion is reached if there is no potential for impacts or the environmental
resource does not occur within the project area.



Less than Significant – This determination applies if the impact that would not exceed the defined
significance criteria or would be eliminated or reduced to a less-than-significant level through
compliance with existing local, state, and federal laws and regulations. No mitigation is required for
impacts determined to be less than significant.



Less than Significant with Mitigation – This determination applies if the project would or could
potentially result in a significant effect, exceeding the defined significance criteria, but feasible
mitigation is available that would reduce the impact to a less-than-significant level.



Significant and Unavoidable with Mitigation – This determination applies if the project would result in
a significant adverse effect that exceeds the defined significance criteria, and although feasible
mitigation might lessen the severity of the impact, the residual impact would still exceed the defined
significance criteria. Thus, even with implementation of feasible mitigation, the impact would be
significant, and therefore, unavoidable.



Significant and Unavoidable – This determination applies if the project would result in a significant
adverse effect that exceeds the defined significance criteria, and there is no feasible mitigation available
to lessen the severity of the impact. Therefore, the impact would be significant and unavoidable.

MITIGATION MEASURES
Mitigation measures are identified, where feasible, for impacts considered significant consistent with CEQA
Guidelines section 15126.4, which states that an EIR “shall describe feasible measures which could minimize
significant adverse impacts.” CEQA requires that a mitigation measure has an essential nexus and be roughly
proportional to the significant effect identified in the EIR. Pursuant to CEQA Guidelines section 15126.4,
mitigation measures are not required for environmental impacts that are not found to be significant.
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OTHER CONSIDERATIONS IN THE IMPACT ANALYSIS
CEQA Guidelines section 15151 (Standards of Adequacy of an EIR) describes standards for preparing an
adequate EIR. Specifically, the standards under section 15151 state:


An EIR should be prepared with a sufficient degree of analysis to provide decision-makers with information
that enables them to make a decision that intelligently takes into account environmental consequences.



An evaluation of the environmental impacts of a project need not be exhaustive; rather, the sufficiency of
an EIR is to be reviewed in light of what is reasonably feasible.



Disagreement among experts does not make an EIR inadequate, but the EIR should summarize the main
points of disagreement among the experts.

In practice, the above points indicate that EIR preparers should use a reasonable, professionally accepted
methodology to assess impacts. This approach sometimes requires making reasonable assumptions using
the best information available. In some cases, when information is limited, this Draft EIR employs a
“reasonable worst-case analysis” to identify the largest expected potential change from existing baseline
conditions that the proposed project may create. This approach thus identifies the most severe impact that
could occur, providing a conservative analysis of potential environmental impacts.

CUMULATIVE IMPACTS
DEFINING CUMULATIVE IMPACTS
Cumulative impacts, as defined in CEQA Guidelines section 15355, refer to two or more individual effects that,
when taken together, are “considerable” or that compound or increase other environmental impacts. A
cumulative impact from several projects is the change in the environment that would result from the
incremental impact of the project added to the impacts of other reasonably foreseeable past, current, or future
projects. Pertinent guidance for cumulative impact analysis is provided in CEQA Guidelines section 15130:


An EIR shall discuss cumulative impacts of a project when the project’s incremental effect is
“cumulatively considerable” (e.g., the incremental effects of an individual project are considerable when
viewed in connection with the effects of past, current, and probable future projects, including those
outside the control of the lead agency, if necessary).



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



A project’s contribution is less than cumulatively considerable, and thus 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.



An EIR must then determine whether an individual project’s contribution to a cumulative impact is
considerable. This means that the project’s proportional share is deemed to be adverse in conjunction
with other similar projects that may combine to result in physical impacts.
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The cumulative impact analysis for each individual resource topic is described in each resource section
immediately following the description of the direct project impacts and identified mitigation measures.

APPROACH TO CUMULATIVE IMPACT ANALYSIS
The following factors were used to determine an appropriate list of projects to be considered in the
cumulative analysis:


Similar Environmental Impacts—A relevant project contributes to effects on resources that are also
affected by the proposed project. A relevant future project is defined as one that is “reasonably
foreseeable,” such as a proposed project for which an application has been filed with the approving
agency or has approved funding.



Geographic Scope and Location—A relevant project is located within the geographic area within which
effects could combine. The geographic scope varies on a resource-by-resource basis. For example, the
geographic scope for evaluating cumulative effects to regional air quality consists of the affected air
basin.



Timing and Duration of Implementation—Effects associated with activities for a relevant project (e.g.,
short-term construction or demolition, or long-term operations) would likely coincide in timing with the
related effects of the proposed project.

CEQA Guidelines section 15130(b)(1) outlines two approaches to a cumulative impact analysis: (1) the
analysis can be based on a list of past, present, and reasonably foreseeable probable future projects
producing closely related impacts that could combine with those of a proposed project, or (2) a summary of
projections contained in a general plan or related planning document can be used to determine cumulative
impacts. The analyses in this Draft EIR employ both the list-based approach and a projections-based
approach, depending on which approach best suits the resource topic being analyzed. For example, the
analysis of cumulative recreation impacts uses the list-based approach and considers individual projects
that are anticipated in the vicinity of the project site that may affect recreational resources also affected by
the proposed project. By comparison, the cumulative air quality analysis relies on a projection of overall
growth and other reasonably foreseeable projects, which is the typical methodology the planning
department applies to the cumulative analysis of air quality impacts.
For the resource topics using the list-based approach, Table 4-1 presents a comprehensive list of cumulative
development and infrastructure projects generally located within 0.25 mile of the project site that are
considered in the various cumulative analyses. The table identifies cumulative projects and their status as of
the date of the NOP for the proposed project (November 25, 2020), and provides a figure key (see Figure 4-1,
p. 4-8), which shows the location of these projects relative to the project site. The table includes a column to
list each project’s status to indicate when completion is expected to occur. Each cumulative impact analysis
considers the projects listed in Table 4-1 as appropriate to the resource topic.
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Table 4-1

Cumulative Projects within 0.25 Mile of the Project Site
CONSTRUCTION
STATUS AS OF
NOVEMBER 2020

COUNT

LOCATION

PROJECT NAME AND DESCRIPTION

1

401 E Millbrae
Ave, 0.1 mile
south of SFO
property

Moxy Hotel, Millbrae – Construction of a 209-room, six-story hotel in
the existing Aloft Hotel parking lot

Not Started

2

1 and 45
Adrian Ct,
0.3 miles south
of SFO
property

Adrian Court, Burlingame – Demolish two existing commercial
buildings and construct 265 residential units in a seven-story building
with 3,730 square feet of ground-floor commercial space and 25,000
square feet of public-access open space on a 2.83-acre lot

Not Started

3

On SFO Westof-Bayshore
Property

San Francisco Garter Snake Recovery Action Plan 2019 to 2029 –
The 2008 Recovery Action Plan (RAP) for the San Francisco Garter
Snake provides a comprehensive management framework for the
conservation of sensitive biological resources on the Airport-owned
project site, known as the West-of-Bayshore property. The 2008 RAP
proposed the following types of activities: upland habitat
enhancement and vegetation management; fuel abatement and
firebreaks; access road maintenance and restoration; wetland
deepening; access control; aquatic habitat enhancement; and
maintenance and trash management. An addendum to the 2008 RAP
that was approved in 2020 authorized the following additional
activities on the West-of-Bayshore property: selected non-native tree
removal; an alternative canal vegetation maintenance pilot program;
minor maintenance of existing infrastructure; feral cat management;
and research projects to advance understanding of species.

2021–2029

4

On SFO
Property

Consolidated Administration Campus Phase II – Implementation of
phase II of the Consolidated Administration Campus Program, which
includes construction of a 140,000-square-foot office building and a
900-stall employee parking garage

2022–2025

5

On SFO
Property

West Field Cargo Redevelopment – This project would demolish
seven buildings and construct two consolidated cargo/ground service
equipment facilities and one ground service equipment facility to
accommodate current and future air cargo operations.

2022–2029

6

On SFO
Property

Recommended Airport Development Plan (RADP) – A long-range
2023–2035
plan to guide the Airport’s landside development. The purpose of the
RADP is to plan for forecast passenger and operations growth at SFO
through the following measures: maximizing gate capacity, geometry,
and flexibility; optimizing lobby and security flows and incorporating
new technology for passenger screening; maximizing shared-use
facilities and baggage claim flexibility; and maximizing transfer
connectivity for passengers and baggage.
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CONSTRUCTION
STATUS AS OF
NOVEMBER 2020

COUNT

LOCATION

PROJECT NAME AND DESCRIPTION

7

On SFO
Property

Recycled Water Distribution Pipeline System – Construction and
Anticipated
installation of infrastructure necessary to expand the use of reclaimed after 2025
water at the Airport. The recycled water will be distributed Airport
wide for restroom dual plumbing, cooling tower make-up water,
irrigation, and other purposes.

8

On SFO
Property

Underground Pipeline and Pump Station Upgrades –
Improvements to underground industrial waste, sewer, and drainage
pipelines and pump stations across Airport property.

Anticipated to
begin in
2021, with work
occurring on an
ongoing basis

9

On SFO
Property

Sanitary Sewer Infrastructure Improvements – Replacement of
sanitary sewer headworks and associated electronics and hardware
at the wastewater treatment plant.

Anticipated to
begin in
2021–2022, with
work occurring on
an ongoing basis

10

On SFO
Property

Pipeline Replacement to South San Francisco Water Treatment
Plant – Replacement of sewer pipeline from the Mel Leong Treatment
Plant to the South San Francisco Water Treatment Plant.

January 2023

SOURCES: City of South San Francisco Development and Construction Map, 2022; City of San Bruno Major Development Projects, 2020; City of
Millbrae Active Development Projects, 2020; City of Burlingame Residential and Commercial Applications Overview, 2022; and SFO
Five-Year Capital Plan, 2019.
NOTE:

There are two projects located within 0.25 mile of the project site that are currently under construction and therefore are considered
to be part of the existing conditions/baseline for the proposed project. The two projects include the Gateway at Millbrae Station
project located in the City of Millbrae adjacent to the Aviador Lot construction staging area, and the Police Training Support Facility
and Terminal 1 Center Expansion located on Airport property.
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4.A Historic Resources
4.A.1

Introduction

This section describes the existing environmental setting as it relates to historic resources, outlines the
regulatory framework, identifies historic resources on and near the project site, evaluates potential direct
and indirect impacts on historic resources that could result from the proposed project, and identifies
mitigation measures to avoid or reduce potential adverse impacts. Project-related impacts on archeological
resources, human remains, and tribal cultural resources are addressed in the initial study appended to this
Draft EIR (see Appendix B).

DEFINITIONS AND DATA SOURCES
A historic resource is defined in CEQA Guidelines section 15064.5(a) as one that is listed in, or determined to
be eligible for listing in, the California Register of Historical Resources (California Register). In addition, a
resource that (i) is identified as significant in a local register of historical resources, such as article 10 and/or
article 11 of the San Francisco Planning Code or (ii) is deemed significant due to its identification in a historical
resources survey meeting the requirements of Public Resources Code section 5024.1(g) is presumed to be a
historical resource “unless the preponderance of the evidence demonstrates that the resource is not
historically or culturally significant.” CEQA section 21084.1 also permits a lead agency to determine that a
resource constitutes a historic resource even if the resource does not meet the foregoing criteria.
For the purposes of this analysis, the term historic resource is used to distinguish such resources from
archeological resources, which may also be considered historic resources under CEQA. Archeological
resources, including archeological resources that are potentially historic resources under CEQA Guidelines
section 15064.5, are addressed in the initial study (see Appendix B).
The information and analysis included in this section are based on the Shoreline Protection Program, San
Francisco International Airport, Historic Resource Evaluation Part 1 (historic resource evaluation) and the
Memorandum to File, SFO Shoreline Protection Program (preservation memo). 79 The historic resource
evaluation and preservation memo are included in Appendix C.1 of this EIR.

4.A.2

Regulatory Framework

The following section summarizes federal, state, and local plans and policies that have regulatory oversight
over historic resources on the project site.

FEDERAL REGULATIONS
The federal guidelines related to the treatment of cultural resources are relevant for the purposes of
determining whether cultural resources, as defined under CEQA, are present and guiding the treatment of
such resources. The sections below summarize the relevant federal regulations and guidelines.

79
ESA, Shoreline Protection Program, San Francisco International Airport, Historic Resource Evaluation Part 1, November 2021; San Francisco Planning
Department, Memorandum to File, SFO Shoreline Protection Program, November 30, 2021.
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NATIONAL HISTORIC PRESERVATION ACT
The National Historic Preservation Act of 1966 was passed primarily to acknowledge the importance of
protecting our nation’s heritage from rampant federal development. The National Historic Preservation Act:


Sets the federal policy for preserving our nation’s heritage;



Establishes a federal-state and federal-tribal partnership;



Establishes the National Register of Historic Places and National Historic Landmarks Programs;



Mandates the selection of qualified State Historic Preservation Officers;



Establishes the Advisory Council on Historic Preservation;



Charges federal agencies with responsible stewardship; and



Establishes the role of Certified Local Governments within the States.

While the National Historic Preservation Act sets federal policy for historic preservation, the actual
regulations can be found in 36 Code of Federal Regulations Part 800 “Protection of Historic Properties.”
These regulations provide guidelines on how to follow the policy set forth in the National Historic
Preservation Act.

NATIONAL REGISTER OF HISTORIC PLACES
The National Register of Historic Places (National Register) is the nation’s official comprehensive inventory of
historic resources. Administered by the National Park Service, the National Register includes buildings,
structures, sites, objects, and districts that possess historic, architectural, engineering, archaeological, or
cultural significance at the national, state, or local level. Typically, a resource that is more than 50 years of
age is eligible for listing in the National Register if it meets any one of the four eligibility criteria and retains
sufficient historical integrity. A resource less than 50 years old may be eligible if it can be demonstrated that
it is of “exceptional importance” or a contributor to a historic district. National Register criteria are defined in
National Register Bulletin Number 15: How to Apply the National Register Criteria for Evaluation. 80
A structure, site, building, district, or object would be eligible for listing in the National Register if it can be
demonstrated that it meets at least one of the following four evaluative criteria:


Criterion A (Event): Properties associated with events that have made a significant contribution to the
broad patterns of our history



Criterion B (Person): Properties associated with the lives of persons significant in our past



Criterion C (Design/Construction): Properties that embody the distinctive characteristics of a type, period,
or method of construction; represent the work of a master; possess high artistic values; or represent a
significant distinguishable entity whose components lack individual distinction



Criterion D (Information Potential): Properties that have yielded, or may be likely to yield, information
important in prehistory or history

80
U.S. Department of the Interior, National Park Service, National Register Bulletin, 1997,
https://www.nps.gov/subjects/nationalregister/upload/NRB-15_web508.pdf, accessed May 10, 2021.
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Although there are exceptions, certain kinds of resources are not usually considered for listing in the National
Register: religious properties, moved properties, birthplaces and graves, cemeteries, reconstructed properties,
commemorative properties, and properties that have achieved significance within the past 50 years.
In addition to meeting at least one of the four criteria, a property or district must retain integrity, meaning
that it must have the ability to convey its significance through the retention of seven aspects, or qualities,
that in various combinations define integrity:


Location: Place where the historic property was constructed



Design: Combination of elements that create the form, plans, space, structure, and style of the property



Setting: The physical environment of the historic property, inclusive of the landscape and spatial
relationships of the buildings



Materials: The physical elements that were combined or deposited during a particular period of time and
in a particular pattern of configuration to form the historic property



Workmanship: Physical evidence of the crafts of a particular culture or people during any given period in
history



Feeling: The property’s expression of the aesthetic or historic sense of a particular period of time



Association: Direct link between an important historic event or person and a historic property

Properties that are listed in the National Register, as well as properties that are formally determined to be
eligible for listing in the National Register, are automatically listed in the California Register of Historical
Resources (California Register) and, therefore, considered historic resources under CEQA. 81

THE SECRETARY OF THE INTERIOR’S STANDARDS FOR THE TREATMENT OF HISTORIC
PROPERTIES
The Secretary of the Interior’s Standards for the Treatment of Historic Properties with Guidelines for Preserving,
Rehabilitating, Restoring, and Reconstructing Historic Buildings (Secretary’s Standards) were published and
codified as 36 Code of Federal Regulations Part 68 in 1995 and updated in 2017. 82 The Secretary’s Standards
for rehabilitation have been adopted by local government bodies across the country, including the City and
County of San Francisco, for reviewing proposed work on historic properties under local preservation
ordinances. The Secretary’s Standards provide a useful analytical tool for understanding and describing the
potential impacts of changes to historic resources and are used to inform CEQA review. Developed by the
National Park Service for reviewing certified rehabilitation tax credit projects, the rehabilitation standards
provide guidance for reviewing work on historic properties. The rehabilitation standards are as follows:
1. A property will be used as it was historically or be given a new use that requires minimal change to its
distinctive materials, features, spaces, and spatial relationships.

81
California Code of Regulations Title 14, Chapter 11.5, § 4851, Historical Resources Eligible for Listing in the California Register of Historical
Resources, https://govt.westlaw.com/calregs/Document/IFF8DB730D48511DEBC02831C6D6C108E?viewType=FullText&originationContext=
documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default), accessed June 10, 2021.
82
U.S. Department of the Interior, National Park Service (Kay D. Weeks and Anne E. Grimmer), The Secretary of the Interior’s Standards for the
Treatment of Historic Properties with Guidelines for Preserving, Rehabilitating, Restoring, and Reconstruction Historic Buildings, revised 2017,
http://www.nps.gov/tps/standards/treatment-guidelines-2017.pdf, accessed June 10, 2021.
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2. The historic character of a property will be retained and preserved. The removal of distinctive materials
or alteration of features, spaces, and spatial relationships that characterize a property will be avoided.
3. Each property will be recognized as a physical record of its time, place, and use. Changes that create a
false sense of historical development, such as adding conjectural features or elements from other
historic properties, will not be undertaken.
4. Changes to a property that have acquired historic significance in their own right will be retained and
preserved.
5. Distinctive materials, features, finishes, and construction techniques or examples of craftsmanship that
characterize a property will be preserved.
6. Deteriorated historic features will be repaired rather than replaced. Where the severity of deterioration
requires replacement of a distinctive feature, the new feature will match the old in design, color, texture,
and, where possible, materials. Replacement of missing features will be substantiated by documentary
and physical evidence.
7. Chemical or physical treatments, if appropriate, will be undertaken using the gentlest means possible.
Treatments that cause damage to historic materials will not be used.
8. Archeological resources will be protected and preserved in place. If such resources must be disturbed,
mitigation measures will be undertaken.
9. New additions, exterior alterations, or related new construction will not destroy historic materials,
features, and spatial relationships that characterize the property. The new work will be differentiated
from the old and will be compatible with the historic materials, features, size, scale, and proportion, and
massing to protect the integrity of the property and its environment.
10. New additions and adjacent or related new construction will be undertaken in such a manner that, if
removed in the future, the essential form and integrity of the historic property and its environment
would be unimpaired.
Conformance with all rehabilitation standards does not determine whether a project would cause a
substantial adverse change in the significance of a historic resource under CEQA. Rather, projects that
comply with the standards benefit from a regulatory presumption that they would have a less-thansignificant adverse impact on a historic resource. Projects that do not comply with the rehabilitation
standards may or may not cause a substantial adverse change in the significance of a historic resource and
would require further analysis to determine whether the historic resource would be “materially impaired” by
the project under CEQA Guidelines section 15064.5(b).

STATE REGULATIONS
California implements the National Historic Preservation Act through its statewide comprehensive cultural
resource preservation programs. The California Office of Historic Preservation, an office of the California
Department of Parks and Recreation, implements the policies of the National Historic Preservation Act on a
statewide level. The California Office of Historic Preservation also maintains the California Historical
Resources Inventory. The State Historic Preservation Officer is an appointed official who implements historic
preservation programs within the state’s jurisdiction.
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CALIFORNIA REGISTER OF HISTORICAL RESOURCES
The California Register, administered by the California Office of Historic Preservation, is the authoritative
guide to historic and archeological resources that are significant within the context of California’s history.
Criteria for eligibility for inclusion in the California Register are based on and correspond to the National
Register criteria. Certain resources are determined under CEQA to be automatically included in the California
Register, including California properties formally eligible for or listed in the National Register. These
resources are considered historic resources by the planning department for the purposes of CEQA. The
evaluative criteria used for determining eligibility for listing in the California Register closely parallel those
developed by the National Park Service for the National Register but include relevance to California history.
To be eligible for listing in the California Register as a historical resource, a resource must meet at least one of
the following criteria (Public Resources Code section 5024.1(c)):


Criterion 1 (Event): Resources that are associated with events that have made a significant contribution to
the broad patterns of California’s history and cultural heritage



Criterion 2 (Person): Resources that are associated with the lives of persons important in our past



Criterion 3 (Design/Construction): Resources that 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



Criterion 4 (Information Potential): Resources or sites that have yielded, or may be likely to yield,
information important in prehistory or history

As with the National Register, a significant historic resource must possess integrity in addition to meeting the
significance criteria in order to be considered eligible for listing in the California Register. Consideration of
integrity for evaluation of California Register eligibility follows the definitions and criteria defined in the
National Register Bulletin Number 15: How to Apply the National Register Criteria for Evaluation. 83

CALIFORNIA ENVIRONMENTAL QUALITY ACT
CEQA is the principal statute governing environmental review of projects in California. In order to be
considered a historic resource, a property must generally be at least 50 years old; when acting as the CEQA
lead agency, the planning department uses a threshold of 45 years. A “historical resource” is defined in CEQA
Guidelines section 15064.5 as a cultural resource (i.e., a built-environment resource, archaeological resource,
or human remains) that meets at least one of the following criteria:


A resource listed in, or determined to be eligible by the State Historical Resources Commission, for listing
in the California Register of Historical Resources.



A resource included in a local register of historical resources, as defined in Public Resources Code
section 5020.1(k) or identified as significant in a historical resource survey meeting the requirements of
Public Resources Code section 5024.1(g), shall be presumed to be historically or culturally significant.
Public agencies must treat any such resource as significant unless the preponderance of evidence
demonstrates that it is not historically or culturally significant.

83
U.S. Department of the Interior, National Park Service, National Register Bulletin, 1997,
https://www.nps.gov/subjects/nationalregister/upload/NRB-15_web508.pdf, accessed June 10, 2021.
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Any object, building, structure, site, area, place, record, or manuscript which a lead agency determines to
be historically significant or significant in the architectural, engineering, scientific, economic, agricultural,
educational, social, political, military, or cultural annals of California may be considered to be a historical
resource, provided the lead agency’s determination is supported by substantial evidence in light of the
whole record. Generally, a resource shall be considered by the lead agency to be “historically significant”
if the resource meets the criteria for listing on the California Register of Historical Resources.



The fact that a resource is not listed in, or determined to be eligible for listing in the California Register of
Historical Resources, not included in a local register of historical resources (pursuant to Public Resources
Code section 5020.1(k)), or identified in a historical resources survey (meeting the criteria in Public
Resources Code section 5024.1(g)) does not preclude a lead agency from determining that the resource
may be a historical resource as defined in Public Resources Code section 5020.1(j) or 5024.1.

Therefore, under the CEQA Guidelines, even if a resource is not included in any local, state, or federal register,
or identified in a qualifying historic resources survey, a lead agency may still determine that any resource is a
historic resource for the purposes of CEQA if there is substantial evidence supporting such a determination. A
lead agency must consider a resource to be historically significant if it finds that the resource meets the
criteria for listing in the California Register.
CEQA requires a lead agency to determine if a proposed project would have a significant effect on important
historic resources or unique archaeological resources. If a resource is neither a unique archaeological
resource nor a historic resource, the CEQA Guidelines note that the effects of the project on that resource
shall not be considered a significant effect on the environment (CEQA Guidelines section 15064.5(c)(4)).
Projects that comply with the Secretary’s Standards benefit from a regulatory presumption under CEQA that
they would have a less-than-significant impact on a historic resource. Projects that do not comply with the
Secretary’s Standards may or may not cause a substantial adverse change in the significance of a historic
resource and must be subject to further analysis to assess whether they would result in material impairment
of a historic resource’s significance.

LOCAL REGULATIONS, PLANS, AND POLICIES
SAN FRANCISCO GENERAL PLAN
The San Francisco General Plan (general plan) Urban Design and Housing Elements address issues related to
historic preservation by providing policies that emphasize preservation of notable landmarks and historic
features, remodeling older buildings, and respecting the character of older buildings adjacent to new
development. Policies in the general plan relevant to cultural resources are identified below.

URBAN DESIGN ELEMENT
The Urban Design Element of the San Francisco General Plan includes the following policies related to
historic preservation:


Policy 2.4: Preserve notable landmarks and areas of historic, architectural or aesthetic value, and
promote the preservation of other buildings and features that provide continuity with past development.



Policy 2.5: Use care in remodeling of older buildings, in order to enhance rather than weaken the
original character of such buildings.



Policy 2.6: Respect the character of older development nearby in the design of new buildings.
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SAN FRANCISCO PLANNING CODE
The City’s commitment to historic preservation is codified in San Francisco Planning Code section 101.1(b),
which establishes eight general plan priority policies. 84 Priority Policy 7 of section 101.1(b) of the planning
code addresses the City’s desire to preserve landmarks and historic buildings and states “that landmarks
and historic buildings be preserved.”

SAN FRANCISCO HISTORIC PRESERVATION COMMISSION AND PLANNING CODE, ARTICLE 10
The San Francisco Historic Preservation Commission (historic preservation commission) is a seven-member
body that makes recommendations directly to the San Francisco Board of Supervisors regarding the
designation of landmark buildings, historic districts, and significant buildings. The historic preservation
commission approves certificates of appropriateness for individual landmarks and landmark districts
designated under article 10 and permits to alter for individual properties and conservation districts listed
under article 11. 85 The historic preservation commission reviews and comments on CEQA documents for
projects that affect historic resources as well as projects that are subject to review under National Historic
Preservation Act section 106.
The San Francisco Charter gives the historic preservation commission the ability to identify, designate, and
protect historic landmarks, including buildings, sites, objects, and districts, from inappropriate alterations.
Article 10 of the planning code contains regulations regarding the way the historic preservation commission
exercises its authority. Since the adoption of article 10 in 1967, the City has designated 292 landmark sites
and 14 historic districts under article 10. 86 Any property that has been locally designated as an article 10
landmark or a contributor to an article 10 district is considered a historic resource for purposes of CEQA.

SOUTH SAN FRANCISCO GENERAL PLAN
The South San Francisco General Plan Open Space and Conservation Element outlines policies related to
historic and cultural resources. The Airport is not subject to the South San Francisco General Plan. However,
a brief discussion of the policies in the general plan relevant to cultural resources are identified below for
informational purposes.

OPEN SPACE AND CONSERVATION ELEMENT
The Open Space and Conservation Element of the South San Francisco General Plan includes the following
policies related to historic preservation:


Policy 7.5-G-1: Conserve historic, cultural, and archaeological resources for the aesthetic, educational,
economic, and scientific contribution they make to South San Francisco’s identify and quality of life.



Policy 7.5-G-2: Encourage municipal and community awareness, appreciation, and support for South
San Francisco’s historic, cultural, and archaeological resources.

84
San Francisco Planning Department, San Francisco Planning Code section 101.1(b),
https://codelibrary.amlegal.com/codes/san_francisco/latest/sf_planning/0-0-0-17768, accessed March 29, 2021.
85
Article 11 applies only within the C-3 (Downtown) Use Districts, which does not include the project site. As such, article 11 is not discussed further.
86
City and County of San Francisco, Article 10: Preservation of Historical Architectural and Aesthetic Landmarks, 2021,
https://codelibrary.amlegal.com/codes/san_francisco/latest/sf_planning/0-0-0-27871, accessed July 7, 2021.
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The Open Space and Conservation Element includes implementation policies to address the specific
application of the policies noted above. Implementation policies relevant to the proposed project include:


Policy 7.5-I-3: Explore mechanisms to incorporate South San Francisco’s industrial heritage in historic
and cultural preservation.



Policy 7.5-I-4: Ensure the protection of known archaeological resources in South San Francisco by
requiring a records review for any development proposed in areas of known resources.



Policy 7.3-I-5: In accordance with state law, require the preparation of a resource mitigation plan and
monitoring program by a qualified archaeologist in the event that archaeological resources are
uncovered.

SOUTH SAN FRANCISCO MUNICIPAL CODE
Chapter 2.56 of the South San Francisco Municipal Code establishes the duties and definitions for the South
San Francisco Planning Commission. The Airport is not subject to the building and zoning ordinances of
South San Francisco. However, a brief discussion of the South San Francisco Municipal Code is provided here
for informational purposes. The planning commission is charged with implementing specific protocols for
the identification and treatment of historic resources within South San Francisco. These protocols include
designation of historic resources as well as review of projects to alter or demolish known or potential historic
resources. Section 15.32.010 codifies the adoption of the 2019 California Historical Building Code by
resolution as the building code for historic buildings in South San Francisco.

4.A.3

Environmental Setting

PROPERTY DESCRIPTIONS
The project site includes the area located within 100 feet inland from the Airport’s shoreline (Reaches 1–15), a
100-foot area around construction staging areas, and the area located within 150 feet of the landside
Reach 16. 87 This analysis considers impacts on historic resources located within the project site that could
result from construction of the proposed project. Because Reaches 1–15 are analyzed at the project level and
Reach 16 is analyzed at a program level (see Chapter 1, Introduction, for a more-detailed discussion on the
analysis approach), this analysis assesses impacts on buildings and structures located within 100 feet of
Reaches 1–15 separately from buildings and structures located within 150 feet of Reach 16.

87

The San Francisco Planning Department uses 100 feet as the standard threshold for indirect impacts to historic resources based on constructionrelated activities. The exact alignment of Reach 16 is not currently known; therefore, a 150-foot buffer is used to account for different possible alignments
of the reach in order to identify buildings and structures located within the vicinity of the reach.
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HISTORIC-AGE BUILDINGS AND STRUCTURES WITHIN 100 FEET OF REACHES 1–15
As shown in Table 4.A-1 and Figure 4.A-1 to Figure 4.A-14, pp. 4.A-15 to 4.A-28, several buildings and
structures as well as the U.S. Coast Guard Air Station San Francisco (U.S. Coast Guard Air Station) are located
within 100 feet of Reaches 1–15 and construction staging areas. 88,89 Of these, 14 individual buildings and
structures that have not been previously evaluated either currently meet (in 2021) or will meet the 45-year
age criterion by the full build-out of Reaches 1–15 anticipated in 2032 (i.e., those constructed in and before
1987). 90 One site, the U.S. Coast Guard Air Station, is age eligible and was previously evaluated in 1998. The
15 historic-age buildings, structures, and sites highlighted in Table 4.A-1 were evaluated or re-evaluated in
the historic resource evaluation.
Although historic-age buildings associated with the United Airlines Maintenance Operations Center are
located within 100 feet of Reach 1, construction of the shoreline protection system would consist of a 6.3foot-tall reinforced concrete wall located along the north and south sides of North Access Road, and no
construction would occur on the Maintenance Operations Center site. Construction of the reinforced
concrete wall would not require high-impact pile driving, so there would be no construction-related impacts
to historic-age Maintenance Operations Center buildings. Additionally, no construction would occur on the
Maintenance Operations Center site and the addition of a 6.3-foot-tall concrete wall along the existing road
would not alter the character or setting of the Maintenance Operations Center buildings. Therefore, the
Maintenance Operations Center buildings were not evaluated in the historic resource evaluation.
As shown in Table 4.A-1, extant buildings and structures operated by SFO were constructed between circa
1949–1950 and 1987 and serve a variety of functions including stormwater, wastewater, and Airport
infrastructure. Five additional buildings that are not owned or operated by SFO were constructed between
1958 and circa 1965 north of the San Bruno Channel. The buildings are generally utilitarian in style, and the
structures are functional in nature. Architectural descriptions and construction chronologies of historic-age
buildings and structures within Reaches 1–15 are presented in the historic resource evaluation (see
Appendix C.1).

88

Note that there are no buildings or structures located within 100 feet of the Aviador Lot construction staging area.
Note that the figures include only reaches where buildings, structures, and sites were evaluated or re-evaluated in the historic resource evaluation
and also where the lighting trestles are located.
90
The Office of Historic Preservation established the 45-year age criterion to allow time for program implementation: “The 45-year criteria recognizes
that there is commonly a 5-year lag between resource identification and the date that planning decisions are made. It explicitly encourages the
collection of data about resources that may become eligible for the [National Register] or California Register […] within that planning period.” Office
of Historic Preservation, “Instructions for Recording Historical Resources,” March 1995, p. 2, https://scic.sdsu.edu/_resources/docs/manual95.pdf,
accessed July 26, 2021.
89
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Table 4.A-1

Buildings, Structures, and Sites within 100 Feet of Reaches 1–15

Reach/Construction
Staging Area

Building
No.

Year(s)
Constructeda

Evaluated
for the EIR

Plot 16D

Private property
(not owned or
operated by SFO)

pre-1965

Yes

The structure is age eligible and has not been previously
evaluated.

168 Beacon Street,
South San Francisco

Private property
(not owned or
operated by SFO)

pre-1965

Yes

The structure is age eligible and has not been previously
evaluated.

—

182 Beacon Street,
South San Francisco

Private property
(not owned or
operated by SFO)

pre-1965

Yes

The structure is age eligible and has not been previously
evaluated.

Plot 16D

—

192 Beacon Street,
South San Francisco

Private property
(not owned or
operated by SFO)

pre-1965

Yes

The structure is age eligible and has not been previously
evaluated.

Plot 16D

—

508 South Airport
Boulevard, South San
Francisco

Private property
(not owned or
operated by SFO)

pre-1965

Yes

The structure is age eligible and has not been previously
evaluated.

2A

—

Outfall E010

Stormwater
infrastructure

1970

Yes

The structure is age eligible and has not been previously
evaluated.

2B

2001

Fuel Farm

Airport
infrastructure

pre-1968–
circa 2002

No

Tanks within the 100-foot buffer are not age eligible.

2B

904

Fuel Maintenance and Airport
Operations Building
infrastructure

2000

No

The building is not age eligible.

2B

908A

Steel Canopy

Wastewater
infrastructure

circa 2018–
2019

No

The structure is not age eligible.

2B

918

Mel Leong Treatment
Plant, Sanitary Waste
Process
Administration

Wastewater
infrastructure

circa 1969–
1970

Yes

The structure is age eligible and has not been previously
evaluated.

Building Name

Current Use

—

160 Beacon Street,
South San Francisco

Plot 16D

—

Plot 16D
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Reach/Construction
Staging Area

Building
No.

Building Name

Current Use

Year(s)
Constructeda

Evaluated
for the EIR

2B

922

Mel Leong Treatment
Plant, SBR Sanitary
Process

Wastewater
infrastructure

circa 1970–
2005

Yes

The structure is age eligible and has not been previously
evaluated.

2C

928

City College of San
Francisco Airport
Campus

Vacant (will be
occupied by SFO
Facilities)

1976

No

Building 928 was previously evaluated as part of the
Recommended Airport Development Plan Historic Resource
Evaluation Part 1 (ESA, 2018). On June 7, 2019, the San
Francisco Planning Department determined this building is
not individually eligible or eligible as part of a historic
district for listing in the California Register.

2C

928A

City College of San
Francisco Airport
Campus, Ancillary
Building

Vacant (will be
occupied by SFO
Facilities)

circa 1976

No

Building 928A was previously evaluated as part of the
Recommended Airport Development Plan Historic Resource
Evaluation Part 1 (ESA, 2018). On June 7, 2019, the San
Francisco Planning Department determined this building is
not individually eligible or eligible as part of a historic
district for listing in the California Register.

2C

—

Storm Drain Pump
Station (SDPS)-6
Outfall E013

Stormwater
infrastructure

1997

No

The structure is not age eligible.

3

—

Seaplane Ramp

Airport
infrastructure

circa 1944

Yes

The structure is age eligible and has not been previously
evaluated.

3

—

Storage Building

Federal property
(not owned or
operated by SFO)

circa 2012

No

The building is not age eligible.

4

Various U.S. Coast Guard Air
Station San Francisco

Federal property
(not owned or
operated by SFO)

1939–1990

Yes

The U.S. Coast Guard Air Station was previously evaluated
as part of the Cultural Resources Survey: U.S. Coast Guard
Air Station, San Francisco California (Carey & Co. 1998) and
determined to be eligible for listing in the National Register
as a historic district. It was re-evaluated in the historic
resource evaluation, which is discussed further below.

Draft EIR
August 2022

4.A-11

Notes

Case No. 2020-004398ENV

SFO Shoreline Protection Program

Chapter 4. Environmental Setting, Impacts, and Mitigation Measures
4.A. Historic Resources

Reach/Construction
Staging Area

Building
No.

Building Name

Current Use

Year(s)
Constructeda

Evaluated
for the EIR

4

—

Outfall E004

Stormwater
infrastructure

1950

Yes

The structure is age eligible and has not been previously
evaluated. Outfall E004 is associated with SDPS-2
(constructed in 1950) and SPDS-2A (constructed in 2005).
The pump stations are not located within 100 feet of the
project site.

4

1030

Marine Emergency
Response Facility
(ERF No. 4)

Police and Fire

circa 2010–
2012

No

The building is not age eligible.

4

—

ERF No. 4 Pier

Police and Fire

circa 2010–
2012

No

The structure is not age eligible.

5

1050

FBO Hangar D

General aviation

1997

No

The building is not age eligible.

5

1057

Airfield Operations

Airport operation

2015

No

The building is not age eligible.

6

1059

Police Main Training
Facility and Shooting
Range

Police

1989–2017

No

The building is not age eligible.

6

—

SDPS-18 Outfall E009

Stormwater
infrastructure

circa 2007

No

SDPS-18 and associated Outfall E009 were demolished and
reconstructed circa 2007 (SFO Contract No. 8256BR2). The
structure is not age eligible.

6

—

SDPS-17 Outfall E008

Stormwater
infrastructure

circa 2007

No

SDPS-17 and associated Outfall E008 were demolished and
reconstructed circa 2007 (SFO Contract No. 8256BR2). The
structure is not age eligible.

7A

—

SDPS-1C and Outfall
E007

Stormwater
infrastructure

1982

Yes

The structure is age eligible and has not been previously
evaluated.

7B

—

Runway 19L Lighting
Trestle

Airport
infrastructure

circa 1970

No

All three runway lighting trestles were evaluated and found
to be ineligible for listing in the National Register and the
California Register. The planning department determined
that they were not eligible for listing in the California
Register in April 2011.
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Reach/Construction
Staging Area

Building
No.

Building Name

Current Use

Year(s)
Constructeda

Evaluated
for the EIR

Notes

7C

—

FAA MALSF

Airport
infrastructure

2014

No

The structure is not age eligible.

9

—

NAVAIDs

Airport
infrastructure

2015

No

The structures are not age eligible.

10

—

NAVAIDs

Airport
infrastructure

2013

No

The structures are not age eligible.

11

—

SDPS-1B and Outfall
E006

Stormwater
infrastructure

1983

Yes

The structure is age eligible and has not been previously
evaluated.

12

—

NAVAIDs and ASSC
Antenna

Airport
infrastructure

2013

No

The structures are not age eligible.

12

—

Runway 28R Lighting
Trestle

Airport
infrastructure

circa 1970

No

All three runway lighting trestles were evaluated and found
to be ineligible for listing in the National Register and the
California Register. The planning department determined
that they were not eligible for listing in the California
Register in April 2011.

12

—

Runway 28L Lighting
Trestle

Airport
infrastructure

circa 1970

No

All three runway lighting trestles were evaluated and found
to be ineligible for listing in the National Register and the
California Register. The planning department determined
that they were not eligible for listing in the California
Register in April 2011.

12

—

NAVAIDs

Airport
infrastructure

2013

No

The structures are not age eligible.

13

—

ASSC Antenna

Airport
infrastructure

2013

No

The structure is not age eligible.

13

—

SDPS-1A and Outfall
E005

Stormwater
infrastructure

1983

Yes

The structure is age eligible and has not been previously
evaluated.

14

1080

Field Lighting
Building No. 2

Airport
infrastructure

1987

Yes

The structure is age eligible and has not been previously
evaluated.
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Reach/Construction
Staging Area

Building
No.

Building Name

Current Use

Year(s)
Constructeda

Evaluated
for the EIR

14

—

SDPS-1D and Outfall
E003

Stormwater
infrastructure

circa 2012–
2013

No

SDPS-1D and associated Outfall E003 were demolished and
reconstructed circa 2012-2013. The structures are not age
eligible.

15

—

Load Center

—

2011

No

The structure is not age eligible.

15

—

Stormwater
Retention Pond

Stormwater
infrastructure

circa 2012–
2014

No

The structure is not age eligible.

15

—

Trillium CNG Station

Gas station

circa 1993–
2002

No

The structure is not age eligible.

SOURCE:

Notes

SFO, 2020; ESA, 2020

NOTES:
The highlighted rows indicate the buildings, structures, and sites that either currently meet (in 2021) or will meet the 45-year age criterion by the full build-out of Reaches 1–15 anticipated in 2032 (i.e.,
those constructed in and before 1987) and were evaluated or re-evaluated in the historic resource evaluation.
a

Data provided by SFO includes the “Build Year” for each building and structure, which generally reflects the completion of construction. As such, “Year(s) Constructed” reflects construction dates
confirmed by ESA.
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U.S. COAST GUARD AIR STATION SAN FRANCISCO
As shown in Table 4.A-2 and Figure 4.A-16, there are 19 extant buildings and structures within the U.S. Coast
Guard Air Station property, which is located adjacent to Reach 4. Of these, only seven buildings and
structures either currently meet (in 2021) or will meet the 45-year age criterion by the full build-out of
Reaches 1–15 anticipated in 2032 (i.e., those constructed in and before 1987). The historic-age buildings and
structures highlighted in Table 4.A-2 were re-evaluated separately in the historic resource evaluation because
they were previously determined to be eligible as a historic district but had never been evaluated for
individual eligibility.
As shown in Figure 2-2, p. 2-8, and Figure 4.A-16, p. 4.A-35, the U.S. Coast Guard Air Station is located on
Seaplane Harbor adjacent to SFO property and is accessible for private personnel via North Access Road. The
U.S. Coast Guard Air Station was constructed as a collection of buildings and structures independent from
and unrelated to the Airport and within a defined boundary that corresponds to the current property
boundary.
As shown in Table 4.A-2, the U.S. Coast Guard Air Station buildings and structures were constructed between
1939 and 2012. Those constructed during World War II include Buildings A/1019A (main hangar), B/1019B
(administration building), G (utility/fuel/repair/storage), and J (utility/sewage/pump house) and the
seaplane ramp. With the exception of the utilitarian seaplane ramp, these buildings were designed in the
Streamline Moderne and Moderne architectural styles. Architectural descriptions and construction
chronologies of all buildings and structures within the U.S. Coast Guard Air Station are presented in the
historic resource evaluation (see Appendix A of Appendix C.1).

HISTORIC-AGE BUILDINGS AND STRUCTURES WITHIN 150 FEET OF REACH 16
As shown in Table 4.A-3 and Figure 4.A-15, p. 4.A-34, 19 buildings and structures are located within 150 feet
of Reach 16. 91 Three buildings have previously been determined not eligible for listing in the California
Register, and concurrence of non-eligibility of five other buildings has been acknowledged by the planning
department in the preservation memo. The other buildings and structures have not been previously
evaluated. With the exception of Building 800A (the United Airlines Maintenance Operations Center), which is
not being considered for reasons noted above, none of the buildings or structures currently meets (in 2021)
the 45-year age criterion. The seven buildings and structures highlighted in Table 4.A-3 have not been
previously evaluated and may meet the 45-year age criterion at the time Reach 16 may be proposed.
However, because it is not currently known whether or when construction of Reach 16 would occur, these
buildings were not evaluated in the historic resource evaluation.

91

The alignment of Reach 16 has not been finalized; therefore, the 150-foot buffer accounts for all possible alignments.
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Table 4.A-2

Buildings and Structures within the U.S. Coast Guard Air Station San Francisco
Contributor
to NR-eligible
historic
district (1998)

Contributor to
NR-eligible historic
district
(2021 re-evaluation)

U.S. Coast
Guard
Building
Identifier

SFO
Building
Identifier

Building/
Structure Name

Year(s)
Constructed

A

1019A

Main hangar

1939–1940 Yes

Yes

No; not historically or
architecturally significant

B

1019B

Administration

1939–1940 Yes

Yes

No; not historically or
architecturally significant

C

1019C

Port Security Unit
312 (formerly
Stonerock
Barracks)

circa
No
1968–1970

No

No; not historically or
architecturally significant

D

Paint/gardener
shop

1990

No

No

No; not age eligible

E

Pump
house/storage

1960

No

No

No; not historically or
architecturally significant

F

Warehouse/
recreation

circa
Yes
1944–1946

No; demolished in
2005

N/A

G

Utility/fuel/
repair/storage
building

circa 1944

Yes

No; not historically or
architecturally significant

H

Bachelor officer
quarters

circa
Yes
1942–1947

No; demolished in
2007

N/A

I

Pyrotechnic
storage

1990

No; demolished
after 1998

N/A

J

Utility/sewage
pump house

circa
No
1944–1950

No

No; not historically or
architecturally significant

N/A

Seaplane ramp

1941

Yes

No; appears to
have been
reconstructed and
lengthened and
does not retain
integrity

No; not historically or
architecturally significant

S-13

Guard shack at
main gate on
North Access Rd.

1992

N/A

No; outside period
of significance and
not age eligible

No; not age eligible

1019F

Port Security Unit
boat storage

2005

N/A

No; outside period
of significance and
not age eligible

No; not age eligible

1019G

Public works
building

2005

N/A

No; outside period
of significance and
not age eligible

No; not age eligible
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U.S. Coast
Guard
Building
Identifier

SFO
Building
Identifier

Contributor
to NR-eligible
historic
district (1998)

Contributor to
NR-eligible historic
district
(2021 re-evaluation)

Individually
eligible

Building/
Structure Name

Year(s)
Constructed

Fuel tanks

circa
N/A
1989–1993

No; outside period
of significance and
not age eligible

No; not age eligible

Temporary hangar

2012

N/A

No; outside period
of significance and
not age eligible

No; not age eligible

Fuel dispensing
hydrant 1

circa 1990

N/A

No; outside period
of significance and
not age eligible

No; not age eligible

Fuel dispensing
hydrant 2

circa 1990

N/A

No; outside period
of significance and
not age eligible

No; not age eligible

Helicopter fueling/
washdown ramp 1

circa 1990

N/A

No; outside period
of significance and
not age eligible

No; not age eligible

Helicopter fueling/
washdown ramp 2

circa 1990

N/A

No; outside period
of significance and
not age eligible

No; not age eligible

BBQ shelter

2012

N/A

No; outside period
of significance and
not age eligible

No; not age eligible

Gazebo

2011

N/A

No; outside period
of significance and
not age eligible

No; not age eligible

SOURCES: Carey & Co., 1998; ESA, 2020; U.S. Coast Guard CEU Oakland, 2020; SFO, 2020.
NOTE:
The highlighted rows indicate the age-eligible buildings and structures that were re-evaluated in the historic resource evaluation.
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Table 4.A-3
Building
No.

Buildings and Structures within 150 Feet of Reach 16

Building Name

Year
Constructeda

Previously
Evaluated for
the California
Register?

Notes

800A

Building 800A,
United Airlines
Maintenance
Operations Center

circa 1946–
1968

No

Not considered (see discussion under Historic-Age
Buildings and Structures Within 100 Feet of Reaches 1–15
above)

795

Long-term parking
garage no. 1

1994

No

May become age eligible at such time that Reach 16
may be proposed

—

Long-term parking
garage no. 2

2018

No

Unlikely to be age eligible at such time that Reach 16
may be proposed

779

Rental car center
AirTrain station

1998

No

May become age eligible at such time that Reach 16
may be proposed

780

Rental car center

1998

No

May become age eligible at such time that Reach 16
may be proposed

782

Rental car center

1998

No

May become age eligible at such time that Reach 16
may be proposed

730

Cargo building

1971

Yes

The planning department determined this building
ineligible in November 2021b

710

Cargo building/office 1968

Yes

The planning department determined this building
ineligible in June 2019c

692

Sheet metal shop

1974

Yes

The planning department determined this building
ineligible in June 2019c

679

AirTrain
maintenance and
storage facility

1999

No

May become age eligible at such time that Reach 16
may be proposed

676

Jason Yuen
Architectural
Building

1967

No

The planning department determined this building
ineligible in January 2021d

677

West Field Road
AirTrain station

2003

No

May become age eligible at such time that Reach 16
may be proposed

612

Northwest Airlines
cargo building

1969

Yes

The planning department determined this building
ineligible in November 2021b

606

American Airlines
cargo building

1967

Yes

The planning department determined this building
ineligible in November 2021b

602

Swissport cargo
building

1969

Yes

The planning department determined this building
ineligible in November 2021b

585

United Airlines cargo 1966
building

Yes

The planning department determined this building
ineligible in June 2019c

588

BART substation

No

BART did not begin operating at SFO until 2003
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Building
No.

Building Name

Year
Constructeda

Previously
Evaluated for
the California
Register?

55

Hotel

2019

No

Unlikely to be age eligible at such time that Reach 16
may be proposed

12

Emergency
response/fire

2019

No

Unlikely to be age eligible at such time that Reach 16
may be proposed

SOURCE:

SFO, 2020; ESA, 2021.

Notes

NOTES:
The highlighted rows indicate the buildings and structures that have not been evaluated and may meet the 45-year age criterion at such time that
Reach 16 may be proposed (date is currently not known).
a Data provided by SFO includes the “Build Year” for each building and structure, which generally reflects the completion of construction. As
such, “Year(s) Constructed” reflects construction dates confirmed by ESA.
b San Francisco Planning Department, Memorandum to File, SFO Shoreline Protection Program, November 30, 2021.
c San Francisco Planning Department, Preservation Team Review Form, Various Properties at San Francisco International Airport, June 7, 2019.
d San Francisco Planning Department, Part I Historic Resource Evaluation Response, Engineering Administration Building – Building 676/Jason G.
Yuen Engineering and Architecture Building, January 20, 2021.
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DEVELOPMENT OF SFO
A brief history of the development of SFO is presented below. A more detailed history is presented in the
historic resource evaluation (see Appendix C.1).
In March of 1927, the San Francisco Board of Supervisors voted to lease 150 acres from the Mills Estate to
develop an airport. The Mills Estate included hundreds of acres of submerged land that airport engineers
would later reclaim. On May 7, 1927, Mayor James Rolph dedicated the Mills Field Municipal Airport of San
Francisco. The Airport opened in June 1927, and for the next ten years it conducted business from a terminal
building that “was little more than a two-room wooden shack.” 92 None of the original Mills Field buildings
remains at SFO.
By 1930, the City purchased an additional 1,100 acres from the Mills Estate, and the next year the airfield
became known as the San Francisco Municipal Airport. Between 1934 and 1935, the Works Progress
Administration employed 2,000 people in work-relief programs to lengthen and widen the runways.
Hundreds of tons of dirt and rocks were carved from the nearby San Mateo hills, and approximately
319 acres of marsh and tidelands were filled.
During World War II, the U.S. Navy assumed control of the Airport and filled another 100 acres. Airport
facilities in general were modified to meet military requirements. Apron areas were enlarged and
strengthened to accommodate multi-engine military aircraft. It was during this period that the U.S. Coast
Guard Air Station was constructed, commissioned, and in operation when the United States entered the war
in December 1941.
By the end of World War II, the Airport had 700 acres in use with another 2,000 under development. The first
international passenger flights operated out of the Airport beginning in 1944 when Pan American World
Airways (Pan Am) relocated its flying boats (also known as Clippers) and Pacific-Alaska division from Treasure
Island to the San Francisco Municipal Airport. By the end of the 1940s, the Old Bayshore Highway, which ran
through the Airport lands, was abandoned and a new Bayshore Freeway (now U.S. 101) was constructed
farther to the west.
On August 27, 1954, a new terminal, then called the Central Terminal (now Terminal 2), was opened. The
terminal employed an innovative two-level design. The upper level was for departures and the lower level for
arrivals, each with dedicated terminal roadways. The following year the Airport was renamed San Francisco
International Airport. By 1963, the South Terminal (now Terminal 1) was completed. A central garage parking
structure, which accommodated 2,700 vehicles, opened in 1965.
By 1979, the North Terminal (now Terminal 3) with Boarding Area F was completed. The same year, the
central garage was modified to provide an additional 4,150 parking stalls. Boarding Area E was completed in
the North Terminal in 1981.

92
Michael Svanevik, “Other Times – The Never-ending Story of the SF Airport,” The Times (San Mateo Newspaper), December 15, 1989, C3, quoted in
David Chávez & Associates, Cultural Resources Evaluation for the San Francisco International Airport Master Plan EIR, San Mateo County, California,
February 1991, 15–19.
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In 1983, the Central Terminal (Terminal 2) was extensively renovated, which included the addition of a new
Boarding Area D with an inspections area to accommodate increasing international passenger traffic. In
1988, the South Terminal (Terminal 1) was renovated, and a new Boarding Area C was opened.
Beginning in 1996, an automated people mover system known as AirTrain was constructed to transport
people between the three terminal buildings and the central parking garage. A new International Terminal
was completed in early 2000 with additional public parking facilities, and a Bay Area Rapid Transit (BART)
extension, which began operating in 2003, provided public transit options for employees and passengers. 93
The Central Terminal (Terminal 2), which closed to the public in 2000 following the completion of the new
International Terminal, was renovated and reopened for use in 2011 as a domestic terminal. A complete
renovation of Boarding Area E on the east side of Terminal 3 began in 2012, and the modernized facility
opened to the public in 2015. The construction of a new Airport traffic control tower located between
Terminals 1 and 2 took place between 2012 and 2016, and large-scale renovations of Terminal 1 began in
2016 and are projected to conclude in 2024.

DEVELOPMENT OF U.S. COAST GUARD AIR STATION SAN FRANCISCO
A brief history of the development of the U.S. Coast Guard Air Station is presented below. A more detailed
history is presented in the historic resource evaluation (see Appendix A of Appendix C.1).
In April 1937, the U.S. Treasury Department authorized the acquisition by donation (as opposed to purchase)
of a site at the San Francisco Municipal Airport to establish the U.S. Coast Guard Air Station San Francisco. 94
President Franklin D. Roosevelt signed the bill authorizing construction of the U.S. Coast Guard Air Station on
June 15, 1937. 95 Following approval of a $2,850,000 Airport Bond Fund in December 1937, “A tentative
agreement between the Public Utilities Commission and Federal authorities provided that the army would
dredge the seaplane channel and harbor, the city paying half the cost, and in return, the Coast Guard would
receive title to 20 acres on the harbor.” 96 In June 1938, the final $600,000 for construction of the U.S. Coast
Guard Air Station was restored by the House Appropriations Committee. 97 On June 5, 1939, San Francisco
Mayor Angelo Rossi signed the deed transferring 20 acres of reclaimed land to the federal government. 98
The U.S. Coast Guard Civil Engineering Office in San Francisco designed the U.S. Coast Guard Air Station San
Francisco, 99 and general contractor William Willis, who built U.S. Coast Guard Air Station Port Angeles, was
hired to build it. The first buildings to be constructed were the main hangar (Building A/1019A) and barracks
(Building B/1019B, currently the administration building), both of which were in operation in June 1940. Next
was the construction of the seaplane ramp for launching and retrieving amphibious aircraft and grading,
paving, and landscaping of the property. 100 U.S. Coast Guard Air Station was officially commissioned during a
ceremony held on November 15, 1940, when it was announced that “six or seven planes and about 60 men
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will be based at the field.” 101 A public dedication took place on February 15, 1941. 102 When first built, the U.S.
Coast Guard Air Station operated exclusively with fixed-wing aircraft, and many, but not all, were seaplanes.
The first aircraft complement was one PBY-5 Catalina (two-engine patrol bomber seaplane) and two RD-4
Dolphins (two-seat, two-engine amphibious patrol plane). OS2U-3 Kingfisher aircraft (two-seat, singleengine patrol floatplane) were added in 1942. By 1945, a PB2Y Coronado (10-seat, four-engine amphibious
patrol bomber), PB-1G Flying Fortress (four-engine multi-use aircraft [bomber, lifeboat, and observation];
not a seaplane), and P4Y-2G Privateers (11-seat, four-engine rescue and reconnaissance aircraft; not a
seaplane) were also in use. 103
On November 2, 1941, President Roosevelt signed an executive order transferring operational command of
the U.S. Coast Guard from the Treasury Department to the Navy Department. 104 The United States entered
World War II several days after the Japanese attack on Pearl Harbor occurred on December 7, 1941.
Development of the U.S. Coast Guard Air Station continued during the war, and it grew to accommodate over
250 people. A second barracks building (originally known as Building C, demolished circa 1968) appears in
1943 aerial photographs. An infirmary (originally known as Building D) and a drill building (originally known
as Building E) appear on a February 1944 site plan. They were located northwest and immediately north of
Building B, respectively, and both were demolished between 1968 and 1970. Other support buildings were
constructed in the mid-1940s, including a warehouse and maintenance shop building (originally known as
Building F, which was completed in 1946 and demolished in 2005), a utility/fuel/repair/storage shop
(Building G, extant), bachelor officer quarters (originally known as Building H, which was constructed in 1946
and demolished in 2007), and a sewage pump house (Building J, extant). 105
Concurrent shoreline improvements included construction in 1943 of a seawall, breakwaters on the
northeast and southeast sides of Seaplane Harbor, a pier with two 30-foot launches for U.S. Coast Guard
crash and personnel boats; 106,107 and continued dredging of Seaplane Harbor. The pier remained in use by the
U.S. Coast Guard until 1970 and by the Federal Aviation Administration until 1980, and it was subsequently
demolished in 1988. 108 As a result of fill activities in the late 1940s through the early 1970s, the southeast
breakwater was incorporated into the area at the west end of Reach 6, and the majority of the northeast
breakwater was incorporated into the area around Reach 2 (see Figure 2-2, p. 2-8). The seawall along the east
side of the U.S. Coast Guard Air Station was replaced circa 1976 and extensively repaired circa 2004. 109
In January 1945, the U.S. Army and U.S. Navy published a directory of active airfields, and the U.S. Coast
Guard Air Station was included as a separate listing from the San Francisco Municipal Airport. The listing for
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the U.S. Coast Guard Air Station included various specifications, including the number and types of
buildings, radio facilities, and connectivity to nearby roads and railroads. 110
World War II officially ended on September 2, 1945, and control of the U.S. Coast Guard reverted to the
Treasury Department on January 1, 1946. 111 The first helicopter, an HO3S-1 Dragonfly, was introduced at the
U.S. Coast Guard Air Station in 1947, followed by various other helicopter models. 112 In the subsequent years
after the war, the usefulness of seaplanes in the Coast Guard and Navy declined. The variety of superior
landplanes and helicopters, in combination with the widespread availability of long, paved runways at
airports globally, as well as other technological advancements, essentially made seaplanes obsolete for the
purposes of supporting U.S. Coast Guard operations. In the early 1960s, the Coast Guard retired its entire
fleet of seaplanes. 113,114 The Stonerock Barracks (Building C/1019C, extant) replaced the original Building C in
1970 and functioned as bachelor enlisted quarters. Because of asbestos contamination and a reduced
number of personnel at the U.S. Coast Guard Air Station, the former Stonerock Barracks was vacant from the
mid-1980s until at least 1998. 115
Beginning in the early 1970s, the significant expansion of SFO necessitated discussions, negotiations,
studies, and correspondence regarding two primary issues: relocation and easements. The U.S. Coast Guard
investigated the potential benefits of relocating the U.S. Coast Guard Air Station to the former Hamilton Air
Force Base near Novato in Marin County. A detailed analysis prepared in 1975 by a graduate student at the
Naval Postgraduate School concluded that relocation would result in a significant increase in the distance to
the scene of search and rescue operations. 116 U.S. Coast Guard Air Station transitioned to a helicopters-only
unit in 1978. 117
Historically, easements allowed non-U.S. Coast Guard aircraft to cross U.S. Coast Guard property to access
airport facilities to the north. On October 22, 1990, the U.S. Coast Guard granted SFO a permanent taxiway
and access road easement over a 2.2-acre site at the northwest corner of the U.S. Coast Guard Air Station
property. Creation of this easement necessitated the demolition, relocation, or replacement of several
facilities at the expense of the City. The gardener’s shop, paint locker, compressed gas storage building, nose
hangar foundation, and vehicle hoist were demolished. New facilities added at this time included two fuel
dispensing hydrants (extant), two helicopter fueling/washdown ramps (extant), two standpipe risers for fire
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suppression, a diked fuel storage area, an underground fuel piping and utility conduit, a shop building
(Building D, extant), a pyrotechnic storage building (Building I, demolished), fencing, and floodlighting. 118
A second relocation of the U.S. Coast Guard Air Station was proposed in 1995 when SFO offered to finance
and construct a new U.S. Coast Guard air station facility. The U.S. Coast Guard ultimately decided that none
of the proposed locations met the agency’s needs. SFO concurrently withdrew the proposal citing a lack of
sufficient funds. 119 Few physical changes have occurred since 2000. Buildings 1019F (Port Security Unit boat
storage) and 1019G (public works building) replaced Building F in 2005, a gazebo was constructed in 2011,
and a temporary hangar and BBQ shelter were constructed in 2012.

INDUSTRIAL DEVELOPMENT IN SOUTH SAN FRANCISCO
A brief history of industrial development in South San Francisco is presented below. A more detailed history
is presented in the historic resource evaluation (see Appendix C.1).
During the mid- and late-19th century, the area was used primarily as cattle grazing land. Landowner
Gustavus Swift formed the South San Francisco Land and Improvement Company, which aimed to establish
a town, attract workers, and align other industries to support his Western Meat Company packing plant
located at Point San Bruno. The Southern Pacific Railroad constructed the Bayshore Railway Cutoff between
San Francisco and San Jose between 1904 and 1907, and the City of South San Francisco was incorporated in
1908. Rail access throughout the San Francisco Peninsula led to the establishment of steel mills along the
waterfront in South San Francisco, where the shipping and ship building industries also flourished. 120 By
1910, the area that is today east of U.S. 101 was known as “the factory district.” 121
As described above, Mills Field Municipal Airport of San Francisco opened in 1927. The Bayshore Highway
opened in 1929 as a six-lane thoroughfare connecting downtown San Francisco, cities and towns in San
Mateo County, and ultimately San Jose. The segment through South San Francisco is known today as Airport
Boulevard. 122 Between World Wars I and II, marine and military industries began to populate the waterfront
portions of South San Francisco. Industrial growth on the bay (i.e., east) side of U.S. 101 expanded into
freight, light manufacturing, and airport-related fields.
Population growth was slow but steady until the mid-1940s. Like the rest of the Bay Area, a general
population and industry boom occurred in South San Francisco during the 1950s and 1960s, growing from
6,659 people in 1940 to 38,762 in 1960. 123 The 17-acre Airport Boulevard Industrial Tract (bounded by the Plot
16D staging area on the south, U.S. 101 on the west, the San Bruno Canal on the north, and South Airport
Boulevard on the east) was platted in 1955 and subdivided in 1957, and it became the city’s first industrial
park. 124,125 In the mid-1960s, approximately 600 acres of tidal land adjacent to the Oyster Point Marina were
118
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reclaimed. This area was developed as the city’s first comprehensively planned industrial park to feature
consistent architectural and landscape design and ample parking. 126
Over the subsequent decades, many heavy industries in South San Francisco were replaced by research and
development, technology, biotechnology, warehousing, manufacturing, and real estate development
companies. 127

EVALUATIONS OF HISTORIC SIGNIFICANCE
PREVIOUS ARCHITECTURAL SURVEYS CONDUCTED AT SFO
As SFO is located outside the physical boundaries of San Francisco, it is not included in any of the City’s
primary historic listings or surveys, such as the Junior League of San Francisco Architectural Survey (Here
Today, 1968), the Department of City Planning Architectural Quality Survey (1976), the San Francisco
Heritage (formerly San Francisco Architectural Heritage) surveys (1970s–present), or any neighborhood
surveys. Historic evaluations of portions of SFO or of the entire Airport have been conducted in the last
30 years. Those relevant to the proposed project are summarized in Table 4.A-4 and described in detail in
the historic resource evaluation (see Appendix C.1).

OVERVIEW OF CALIFORNIA REGISTER SIGNIFICANCE EVALUATION
On November 30, 2021, the planning department prepared a preservation memo, which outlines the
significance of buildings and structures within 100 feet of Reaches 1–15 and the U.S. Coast Guard Air Station
with respect to the four criteria of the California Register. The preservation memo does not address the
eligibility of buildings and structures within 150 feet of Reach 16, several of which were previously
determined not eligible for listing on the California Register (see Table 4.A-3, p. 4.A-32).
Per Public Resources Code Section 5024.1(g)(4), “If the survey is five or more years old at the time of its
nomination for inclusion in the California Register, the survey is updated to identify historical resources
which have become eligible or ineligible due to changed circumstances or further documentation and those
which have been demolished or altered in a manner that substantially diminishes the significance of the
resource.” Because the 1998 evaluation of the U.S. Coast Guard Air Station is 23 years old, the historic district
was re-evaluated in the historic resource evaluation pursuant to current professional standards for
continued eligibility for listing in the California Register.
The following provides a summary of the California Register eligibility evaluations presented in the
preservation memo.
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Table 4.A-4

Previous Architectural Surveys Conducted at SFO

Survey

Author

Year(s)

Historic Resource(s) Identified

Cultural Resources Evaluation for the San Francisco
International Airport Master Plan EIR

David Chavez &
Associates

1991

None

San Francisco International Airport Master Plan Final
Environmental Impact Report

San Francisco
Planning
Department

1992

None

Cultural Resources Survey: U.S. Coast Guard Air
Station, San Francisco, California

Carey & Co.

1998

U.S. Coast Guard Air Station San
Francisco Historic District
(eligible for listing in the
National Register with six
contributors)

Final Historical Resources Report: Information
Regarding the Eligibility of Properties at San
Francisco International Airport for Inclusion on the
National Register of Historic Places or the California
Register of Historical Resources and Addendum

ESA/Carey & Co. 2000/2001 U.S. Coast Guard Air Station San
Francisco Historic District
(eligible for listing in the
National Register with six
contributors)

Historic Architecture Survey Report for the Runway
Safety Area Program at SFO

URS

2011

Recommended Airport Development Plan Historic
Resource Evaluation Part I and Addendum

ESA

2018/2019 None

Re-Evaluation of U.S. Coast Guard Air Station San
Francisco for Eligibility for Listing in the California
Register of Historical Resources

ESA

2021

None

U.S. Coast Guard Air Station San
Francisco Historic District
(eligible for listing in the
California Register with three
contributors)

BUILDINGS AND STRUCTURES WITHIN 100 FEET OF REACHES 1–15
The SFO-operated buildings and structures evaluated in the historic resource evaluation are identified in
Table 4.A-1, p. 4.A-10. They were originally constructed between circa 1949–1950 and 1987 and serve a
variety of functions including stormwater, wastewater, and Airport infrastructure. In the preservation memo,
the planning department determined that none of these buildings or structures is individually eligible for
listing in the California Register under any criteria, nor do they appear to contribute to any known or
potential historic districts on SFO property. As such, none of the buildings or structures evaluated in the
historic resource evaluation (aside from the U.S. Coast Guard Air Station, which is addressed separately
below) is considered historic resources for purposes of CEQA. 128
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U.S. COAST GUARD AIR STATION SAN FRANCISCO
Previous Designation and Historic Resource Survey Evaluation
In 1998, a cultural resources survey identified the U.S. Coast Guard Air Station as a historic district eligible for
listing in the National Register. 129 It was identified as eligible under National Register Criterion A for its
association with the development of SFO and as one of the first three U.S. Coast Guard air stations on the
Pacific Coast, as well as for its association with the development of the U.S. Coast Guard and World War II
search and rescue operations. The U.S. Coast Guard Air Station was also identified as eligible under National
Register Criterion C as a distinguishable entity whose components may lack individual distinction. The
period of significance of the U.S. Coast Guard Air Station San Francisco Historic District was identified as
1941–1947. 130 The State Historic Preservation Officer concurred with these findings and issued a
determination of eligibility on October 19, 1998, and the U.S. Coast Guard Air Station was subsequently listed
in the California Register. 131 The six contributing buildings and structures included: the main hangar
(Building A/1019A, extant), the administration building (Building B/1019B, extant), a warehouse (Building F,
demolished), a utility/fuel repair/storage building (Building G, extant), living quarters (Building H,
demolished), and the seaplane ramp (extant). The four non-contributing buildings included the former
Stonerock Barracks (Building C/1019C, extant), the paint/gardener shop (Building D, extant), the pump
house/storage (Building E, extant), and the utility/sewage pump house (Building J, extant). A pyrotechnic
storage building (Building I, demolished) was not evaluated.

Re-Evaluation of U.S. Coast Guard Air Station for Eligibility for Listing in the California Register
Because the 1998 evaluation is 23 years old, the historic district and its contributors were re-evaluated in
2021 pursuant to current professional standards for continued eligibility for listing in the California Register,
including each building’s individual eligibility. 132

Evaluations of Individual Buildings and Structures
The U.S. Coast Guard Air Station buildings and structures re-evaluated in the historic resource evaluation
(see Appendix A of Appendix C.1) are identified in Table 4.A-2, p. 4.A-30. Based on the re-evaluation, the
planning department determined that none of the extant historic-age buildings and structures that comprise
the U.S. Coast Guard Air Station are individually eligible for listing in the California Register under any criteria. 133
Historic District Evaluation
Criterion 1 (Events)
The planning department concurs with the 1998 evaluation that the U.S. Coast Guard Air Station is
historically significant. Under Criterion 1, it is significant at the regional level for its association with the early
history of the U.S. Coast Guard’s presence on the Pacific Coast, as it was the third air station commissioned
(1940) after those in Port Angeles (1935) and San Diego (1937). It is also significant at the national level as the
first U.S. Coast Guard air station on the Pacific Coast constructed during wartime and in operation when the
United States entered World War II in December 1941, since which time the U.S. Coast Guard Air Station has
129
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continuously manned search and rescue missions. For these reasons, the U.S. Coast Guard Air Station was
determined eligible for listing as a historic district under Criterion 1.
The planning department does not concur with the 1998 evaluation regarding the significance of the U.S.
Coast Guard Air Station’s association with the development of SFO. The 150-acre Mills Field Municipal Airport
of San Francisco (as SFO was originally known) opened for domestic commercial flights in 1927. That same
year, the first of many land reclamation efforts began to enlarge the Airport property. In 1930, the City
purchased over 1,000 acres of the Mills Estate and renamed the airport as the San Francisco Municipal
Airport. By the time the reclaimed land occupied by the U.S. Coast Guard Air Station was deeded to the
federal government in 1939 and the U.S. Coast Guard Air Station was commissioned in 1940, the Airport had
grown significantly in area and contained three runways measuring over 3,000 feet in length. 134 After the war
concluded in 1945, the Airport continued to undergo significant development that was entirely independent
of the U.S. Coast Guard’s presence, as described above. For these reasons, the U.S. Coast Guard Air Station
has been determined not eligible as a historic district under Criterion 1 for its association with the physical
development of SFO.
In summary, the planning department has determined that the U.S. Coast Guard Air Station is eligible as a
historic district for listing in the California Register under Criterion 1. At the regional level, it is significant for
its association with the early history of the U.S. Coast Guard’s presence on the Pacific Coast. At the national
level, it is significant as the first U.S. Coast Guard air station on the Pacific Coast constructed during wartime
and in operation when the United States entered World War II. It is not eligible for its association with the
physical development of SFO, as presented in the 1998 evaluation.
Criterion 2 (People)
Archival research did not identify individuals who are significantly associated with the U.S. Coast Guard Air
Station. According to the U.S. Coast Guard Historian’s Office in Washington, D.C., several notable people
served at the U.S. Coast Guard Air Station, all of whom had distinguished careers in the U.S. Coast Guard
before and/or after their brief assignments at the U.S. Coast Guard Air Station. 135 Although many people
successfully operated the facility and its aircraft since it was commissioned in 1940, the U.S. Coast Guard Air
Station is significant for the role it played in coastal search and rescue missions, rather than for its
association with specific people. Therefore, the planning department determined that U.S. Coast Guard Air
Station is not eligible as a historic district under Criterion 2.
Criterion 3 (Design/Construction)
The planning department concurs with the 1998 evaluation that U.S. Coast Guard Air Station is
architecturally significant. However, rather than “representing a distinguishable entity whose components
may lack individual distinction,” 136 the historic district is comprised of buildings that embody distinctive
characteristics of the Streamline Moderne Style. In 1939, it was announced that “[m]odernistic lines will be
followed in the architectural designs” for the earliest buildings constructed at the U.S. Coast Guard Air
Station (i.e., Buildings A/1019A and B/1019B), 137 which were designed by the U.S. Coast Guard Civil
Engineering Office in San Francisco. 138 Building A/1019A, the largest at the U.S. Coast Guard Air Station, is a
32,300-square-foot aircraft hangar, and Building B/1019B is a one-story administration building (originally a
134
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barracks). Both buildings exhibit some character-defining features of the Streamline Moderne Style including
rounded corners, horizontal ribbon windows, porthole windows (Building B/1019B only), flat roofs with coping
at the roofline, smooth stucco cladding that has historically been painted a light color, wraparound windows at
the exterior corners (Building A/1019A only), horizontal orientation and asymmetrical façade (Building B/1019B
only), and general absence of historically derived ornamentation. The only other extant and intact building
that was constructed during the war years is Building G, a 504-square-foot utility/storage building, which is of
secondary importance compared to the much larger and more thoughtfully designed Buildings A/1019A and
B/1019B. However, because all other buildings and structures constructed at the U.S. Coast Guard Air Station
during World War II have been demolished, altered (i.e., Building J), or appear to have been reconstructed
after the period of significance (i.e., seaplane ramp), Building G would contribute to the historic district
because of the relative scarcity of original buildings left on the site. Additionally, Buildings A/1019A, B/1019B,
and G closely resemble their original 1940s-era architectural designs, despite some alterations. Furthermore,
the three buildings together represent the various functions of the U.S. Coast Guard Air Station and are
concentrated along the taxiway, an original site feature that separated the operational buildings to the north
from the administrative buildings to the south.
For these reasons, the U.S. Coast Guard Air Station is eligible as a historic district under Criterion 3.
Criterion 4 (Potential to Yield Information)
Criterion 4 generally refers to a property’s information and research potential in terms of archeological
values. Because the U.S. Coast Guard Air Station has not yielded or is not likely to yield information
important in history or prehistory, it has been determined not eligible as a historic district under Criterion 4.
Archeological resources, human remains, and tribal cultural resources are addressed in the initial study (see
Appendix B).

Period of Significance
The period of significance of U.S. Coast Guard Air Station San Francisco Historic District under Criteria 1 and 3
is 1939–1945, which reflects the construction (circa 1939–41) and commission (1940) of the U.S. Coast Guard
Air Station and includes the construction of the three contributing buildings. These dates also represent the
beginning and end of World War II.

Overview of Integrity Analysis
The preservation memo concurs with the findings of the historic resource evaluation, which concludes that
the U.S. Coast Guard Air Station Historic District retains six of the seven aspects of integrity (i.e., does not
retain integrity of materials). Therefore, the U.S. Coast Guard Air Station San Francisco Historic District
retains sufficient integrity to convey its significance under Criteria 1 and 3.

Contributing Features
The preservation memo concurs with the findings of the historic resource evaluation, which identifies the
following contributing features to the U.S. Coast Guard Air Station San Francisco Historic District:


Building A/1019A (main hangar);



Building B/1019B (administration building); and



Building G (utility/fuel/repair/storage building).
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The three contributing buildings constructed during the period of significance are Buildings A/1019A,
B/1019B, and G. All other buildings and structures constructed at the U.S. Coast Guard Air Station during
World War II have been demolished or significantly altered after the period of significance (i.e., Building J
and the seaplane ramp). For these reasons, these buildings do not contribute to the significance of the
historic district.
Regarding the seaplane ramp, which was determined in 1998 to be a contributor to the National Registereligible historic district, the planning department has determined that it no longer contributes to the
significance of the U.S. Coast Guard Air Station under any criteria due to its lack of integrity (i.e., the ability of
a property to convey its significance) and poor condition (i.e., assessment of the physical state of the
property). This conclusion is based on new information and analysis presented in the historic resource
evaluation that provided additional context in which to re-evaluate the seaplane ramp (see Appendix A of
Appendix C.1). Constructed in 1941, the seaplane ramp was the earliest structure built on Seaplane Harbor
for use by the U.S. Coast Guard for launching and retrieving amphibious aircraft. A review of historic
photographs concludes that the inclined surface of the ramp was reconstructed at an unknown date circa
1951, and the ramp was lengthened in 1953. Both of these alterations occurred after the period of
significance. The subject seaplane ramp likely remained in use until circa 1964, by which time the U.S. Coast
Guard Air Station had retired its entire fleet of seaplanes in favor of landplanes and helicopters. Over the
course of subsequent decades, the seaplane ramp and the adjacent seawall became deteriorated. Because
of the seaplane ramp’s altered design and poor physical condition, the seaplane ramp does not contribute to
the significance of the California Register-eligible U.S. Coast Guard Air Station San Francisco Historic District.

BUILDINGS AND STRUCTURES WITHIN 150 FEET OF REACH 16
As shown in Table 4.A-3, p. 4.A-32, there are 19 buildings and structures located within 150 feet of Reach 16.
Three buildings have been formally determined not eligible for listing in the California Register, and the
planning department concurs with the non-eligibility of five other buildings. The remaining 11 buildings and
structures have not been previously evaluated.

4.A.4

Impacts and Mitigation Measures

This section analyzes impacts related to historic architectural resources for the proposed project. It describes
the methods used to determine the impacts of the proposed project and lists the criteria used to conclude
whether an impact would be significant. Measures to mitigate (i.e., avoid, minimize, rectify, reduce, eliminate,
or compensate for) significant impacts accompany the discussion of each identified significant impact.

SIGNIFICANCE CRITERIA
The proposed project would have a significant impact on historic resources if it would:
Cause a substantial adverse change in the significance of a historical resource as defined in CEQA
Guidelines section 15064.5, including those resources listed in article 10 or article 11 of the San Francisco
Planning Code.
A “substantial adverse change” is defined by CEQA Guidelines section 15064.5 as “physical demolition,
destruction, relocation, or alteration of the resource or its immediate surroundings such that the significance
of an historical resource would be materially impaired.” The significance of a historic resource is “materially
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impaired,” according to CEQA Guidelines section 15064.5(b)(2), when a project “demolishes or materially
alters in an adverse manner those physical characteristics” of the resource that:
(A) Convey its historical significance and that justify its inclusion in, or eligibility for, inclusion in the
California Register; or
(B) Account for its inclusion in a local register of historical resources pursuant to Public Resources Code
section 5020.1(k) or its identification in a historical resources survey meeting the requirements of
Public Resources Code section 5024.1(g), unless the public agency reviewing the effects of the
project establishes by a preponderance of evidence that the resource is not historically or culturally
significant; or
(C) Convey its historical significance and that justify its eligibility for inclusion in the California Register
as determined by a lead agency for purposes of CEQA.
A project that would comply with the Secretary’s Standards is considered to have mitigated its impact to a lessthan-significant level (CEQA Guidelines section 15064.5(b)(3)). CEQA Guidelines section 15126.4(b)(2) states
that, “In some circumstances, documentation of a historical resource, by way of historic narrative,
photographs or architectural drawings, as mitigation for the effects of demolition of the resource will not
mitigate the effects to a point where clearly no significant effect on the environment would occur.” In such
cases, the demolition or substantial alteration of a historic resource would remain a significant and
unavoidable impact on the environment even after the historical documentation has been completed.

APPROACH TO ANALYSIS
Potential impacts on historic resources are assessed by identifying any activities (either during construction
or operation) that could affect resources that have been identified as historic resources for the purposes of
CEQA. Once a resource has been identified, it then must be determined whether the proposed project would
“cause a substantial adverse change in the significance” of the resource, as described above. As such, per
CEQA Guidelines section 15064.5(b)(2), the following analysis considers the potential for the proposed
project to materially impair the significance of a historic resource by causing direct or indirect changes to the
physical characteristics of the resource that convey its historic significance. Mitigation for impacts on historic
resources may involve avoidance of the resource; revision of a project to minimize the impact; or, where
avoidance or minimization is not feasible, documentation of the resource. However, as noted above,
documentation may not reduce impacts on a historic resource to a less-than-significant level.

IMPACT EVALUATION
Impact CR-1: The proposed project would not cause a substantial adverse change in the significance of
a historical resource pursuant to CEQA Guidelines section 15064.5. (Less than Significant)

REACHES 1–15
In the preservation memo, the planning department determined that there are no historic resources within
100 feet of Reaches 1–15, including the construction staging areas (the U.S. Coast Guard Air Station is
addressed separately below). Therefore, the impact on historic resources would be less than significant.
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U.S. COAST GUARD AIR STATION SAN FRANCISCO
The planning department determined that the U.S. Coast Guard Air Station is eligible for listing in the
California Register as a historic district with three contributing features: Building A/1019A (main hangar);
Building B/1019B (administration building); and Building G (utility building).
The proposed project would demolish the seaplane ramp, which the planning department determined to be
a non-contributing feature of the historic district. As such, no contributing features of the historic district
would be materially damaged with implementation of the proposed project; therefore, the impact on the
historic district would be less than significant.

REACH 16
As shown in Table 4.A-3, p. 4.A-32, there are 19 buildings and structures located within 150 feet of Reach 16.
Three buildings have been formally determined not eligible for listing in the California Register, and
concurrence of non-eligibility of five other buildings has been acknowledged by the planning department.
The remaining 11 buildings and structures have not been previously evaluated and do not currently meet (in
2021) the 45-year age criterion; however, one or more could become age eligible at such time Reach 16 may
be proposed. These buildings and structures are utilitarian in nature and are generally components of the
Airport’s transportation infrastructure (e.g., parking garages, rental car center, AirTrain stations, and a BART
substation), but none is directly related to the aviation operations of SFO. Based on recently completed
evaluations and determinations of similar buildings and structures at the Airport, it is unlikely that any of the
11 buildings and structures located within 150 feet of Reach 16 would be considered historic resources under
CEQA. At such time when Reach 16 is proposed, these buildings and structures would need to be evaluated
for eligibility for listing in the California Register if they meet the 45-year age criterion. Should a historic
resource be identified within 100 feet of Reach 16, then Reach 16 would be subject to additional
environmental review at such time as that component of the project is proposed. However, based on what
information is currently available for Reach 16, the impact on historic resources would be less than
significant.

OTHER CONSTRUCTION-RELATED IMPACTS
Construction activities at the project site would generate vibration that could potentially cause structural
damage to adjacent and nearby buildings. As described in Section 4.B, Noise and Vibration, pile driving and
compaction excavation activities could impact buildings and structures located within close proximity to the
project site. The historic-age boat launch ramp in Reach 3 and the seaplane ramp in Reach 4 would be
demolished under the proposed project and are not considered in the vibration analysis. The only historicage building within close proximity to the project site is Building C/1019C, which is a non-contributing
structure of the U.S. Coast Guard Air Station San Francisco Historic District. As discussed in Section 4.B, Noise
and Vibration, construction-related vibration would result in a less-than-significant impact on
Building C/1019C. Therefore, vibration from construction of the proposed project would have a less-thansignificant impact on a historic resource.
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CUMULATIVE IMPACTS
Impact C-CR-1: The proposed project, in combination with cumulative projects, would not result in a
substantial adverse change in the significance of a historical resource, as defined in CEQA Guidelines
section 15064.5. (Less than Significant)
Multiple surveys and evaluations of all or part of the Airport property have been completed since 1991, and
only one historic resource has been identified: the U.S. Coast Guard Air Station San Francisco Historic
District. Table 4-1, p. 4-6, in Chapter 4, Environmental Setting, Impacts, and Mitigation Measures, lists
cumulative projects located within a 0.25-mile radius of the project site.

REACHES 1–15
There are no historic resources within 100 feet of Reaches 1–15, including construction staging areas (the
U.S. Coast Guard Air Station is addressed separately below). Therefore, the cumulative projects would not
combine with the proposed project to result in a significant cumulative impact on a historic resource. As
such, cumulative impacts on historic resources would be less than significant.

U.S. COAST GUARD AIR STATION SAN FRANCISCO
None of the cumulative projects is located in the vicinity of the U.S. Coast Guard Air Station San Francisco
Historic District. Therefore, the cumulative projects would not combine with the proposed project to result in
a significant cumulative impact on a historic resource. As such, cumulative impacts on historic resources
would be less than significant.

REACH 16
There are 11 buildings and structures that have not been previously evaluated and do not currently meet (in
2021) the 45-year age criterion; however, one or more could become age eligible at such time Reach 16 may
be proposed. Given that these buildings and structures are utilitarian in nature and are not directly related to
the aviation operations of SFO, it is unlikely that any of the 11 buildings and structures located within
150 feet of Reach 16 would be considered historic resources under CEQA. At such time when Reach 16 is
proposed, these buildings and structures would need to be evaluated for eligibility for listing in the California
Register if they meet the 45-year age criterion. Should a historic resource be identified within 100 feet of
Reach 16, then Reach 16 would be subject to additional environmental review at such time as that component
of the project is proposed. As such, cumulative impacts on historic resources would be less than significant.

OTHER CONSTRUCTION-RELATED CUMULATIVE IMPACTS
Construction activities at the project site would generate vibration that could potentially cause structural
damage to adjacent and nearby buildings. As noted above, the only historic-age building within close
proximity to the project site is Building C/1019C, which is a non-contributing feature of the U.S. Coast Guard
Air Station San Francisco Historic District. As such, the proposed project would have a less-than-significant
impact on historic resources. In addition, none of the cumulative projects is located in the vicinity of the U.S.
Coast Guard Air Station San Francisco Historic District. Therefore, cumulative projects would not combine
with the proposed project to result in a significant cumulative vibration impact on a historic resource. This
impact would be less than significant.
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4.B Noise and Vibration
4.B.1

Introduction

This section describes the existing noise setting, outlines the regulatory framework applicable to the
proposed project, evaluates the potential for construction of the proposed project to cause adverse noise
and vibration impacts, and identifies mitigation measures to avoid or reduce potential adverse impacts.
Noise and vibration topics consist of temporary or permanent increases in ambient noise levels, generation
of excessive groundborne vibration or noise, and exposure to excessive noise levels near airports. Supporting
detailed technical information is included in Appendices D.1 and D.2 of this Draft EIR. Given that the
proposed project would not result in any permanent changes related to noise-generating uses or aircraft
operations at the Airport, operational noise impacts are not discussed, and this analysis focuses solely on
construction-related noise impacts. Project-related noise and vibration impacts on biological resources
related to in-bay water work are analyzed in Section 4.D, Biological Resources.

4.B.2

Environmental Setting

GENERAL CHARACTERISTICS OF NOISE
Sound is characterized by parameters that describe the rate of oscillation (frequency) of sound waves, the
distance between successive troughs or crests in waves, the speed that they travel, and the pressure level or
energy content of a given sound. The sound pressure level has become the most common descriptor used to
characterize how loud a sound is, and the decibel (dB) scale is used to quantify sound intensity. Because the
human ear is not equally sensitive to all sound frequencies, human response is factored into sound
descriptions in a process called A-weighting, expressed as dBA. The dBA, or A-weighted decibel, refers to a
scale of noise measurement that reflects the different frequencies that humans can hear. On this scale, the
normal range of human hearing extends from about 0 dBA to about 140 dBA. Table 4.B-1 presents
representative noise sources and their corresponding noise levels in dBA at varying distances from the noise
sources. Except in carefully controlled laboratory experiments, a change of only 1 dBA in sound level cannot be
perceived. Outside of the laboratory, a 3 dBA change is considered a perceptible difference while a 5 dBA
change is considered readily noticeable. A 10 dBA increase in the level of a continuous noise represents a
perceived doubling of loudness. 139

NOISE DESCRIPTORS
Noise is generally defined as sound that is loud, disagreeable, unexpected, or unwanted. Variations in noise
exposure over time are typically expressed in terms of a steady-state energy level (called Leq) that represents
the acoustical energy of a given measurement, or alternatively as a statistical description of what sound level
is exceeded over some fraction (10, 50, or 90 percent) of a given observation period (i.e., L10, L50, L90).
Leq(24) is the steady-state acoustical energy level measured over a 24-hour period. Lmax is the maximum,
instantaneous noise level registered during a measurement period.

139
California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, September 2013, pp. 2-44 to 2-45,
https://dot.ca.gov/programs/environmental-analysis/noise-vibration, accessed May 12, 2021.
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Table 4.B-1

Representative Environmental Noise Levels
Common Outdoor Activities

Noise Level (dBA)

110

Common Indoor Activities

Rock band

Jet fly-over at 100 feet
100
Gas lawnmower at 3 feet
90
Diesel truck going 50 miles per hour at 50 feet

Food blender at 3 feet
80

6.5-foot wave breaking at shoreline

Garbage disposal at 3 feet

78

Noisy urban area during daytime
Gas lawnmower at 100 feet

70

Commercial area
Heavy traffic at 300 feet

Vacuum cleaner at 10 feet
Normal speech at 3 feet

60
Large business office

Quiet urban area during daytime

50

Dishwasher in next room

Quiet urban area during nighttime

40

Theater, large conference room (background)

30

Library

Quiet suburban area during nighttime

Quiet rural area during nighttime

Bedroom at night, concert hall (background)
20
Broadcast/recording studio
10

0
SOURCE:

California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, September 2013, p. 2-20,
https://dot.ca.gov/programs/environmental-analysis/noise-vibration, accessed May 12, 2021; Bolin, Karl, & Abom, M., Airborne Sound
Generated by Sea Wavers, Journal of Acoustical Society of America, 127(5): 2771–9, 2010.

Noise metrics assess community response to noise by including loudness of the noise, total number of noise
events, duration, and time of day that the noise events occur in one single number rating scale. Day-Night
Average Sound Level (DNL), sometimes referred to as Ldn, is expressed in dBA and represents the noise level
over a 24-hour period. DNL is a 24-hour average of hourly Leq noise levels, but with penalties to account for
the increase in sensitivity to noise events that occur during more sensitive nighttime periods. Specifically,
DNL penalizes noise 10 dB during the nighttime period (10 p.m. to 7 a.m.). The Federal Aviation
Administration (FAA) has adopted DNL as the noise metric for measuring cumulative aircraft noise under
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14 Code of Federal Regulations (CFR) Part 150, Airport Noise Compatibility Planning. The Department of
Housing and Urban Development, the Department of Defense, and the Federal Transit Administration have
also adopted DNL.
Community Noise Equivalent Level (CNEL), sometimes referred to as Ldn, is expressed in dBA and is used in
California to represent cumulative noise exposure. Similar to DNL, CNEL is a 24-hour average of hourly Leq
noise levels. Unlike DNL, CNEL includes penalties applied to noise events occurring in the evening after
7 p.m. and before 9:59 p.m., when noise is considered more intrusive. Both metrics contain nighttime
(10 p.m. to 6:59 a.m.) penalties. When a noise event occurs in the evening, a penalty of 4.77 dBA is added to
the nominal sound level. A 10 dBA penalty is added to nighttime noise events. The evening weighting is the
only difference between CNEL and DNL. For purposes of aircraft noise analysis in California, the FAA
recognizes the use of CNEL.

HEALTH EFFECTS OF ENVIRONMENTAL NOISE
The World Health Organization is a recognized source of current knowledge regarding health impacts, including
those generated by noise. According to the World Health Organization, one health effect is sleep disturbance,
which can occur when continuous indoor noise levels exceed 30 dBA (Leq) or when intermittent interior noise
levels reach or exceed 45 dBA (Lmax), particularly if background noise is low. With a bedroom window slightly
open (a reduction from outside to inside of 15 dB), the World Health Organization criteria suggest that
acceptable nighttime ambient noise levels should be 45 dBA (Leq) or below, and short-term events should not
generate noise in excess of 60 dBA (Lmax). The World Health Organization also notes that maintaining noise
levels within the recommended levels during the first part of the night helps people to fall asleep. 140
Other potential health effects of noise identified by the World Health Organization include decreased
performance on complex cognitive tasks, such as reading, attention, problem solving, and memorization;
physiological effects such as hypertension and heart disease (after many years of constant exposure, often
by workers, to high noise levels); and hearing impairment (again, generally after long-term occupational
exposure, or shorter-term exposure to very high noise levels, for example, exposure several times a year to a
concert with noise levels at 100 dBA). Noise can also disrupt speech intelligibility at relatively low levels; for
example, in a classroom setting, a noise level as low as 35 dBA can disrupt clear understanding. Finally, noise
can cause annoyance and can trigger emotional reactions like anger, depression, and anxiety. The World
Health Organization reports that during daytime hours, few people are seriously annoyed by activities with
noise levels below 55 dBA, or moderately annoyed by activities with noise levels below 50 dBA.
Vehicle traffic and continuous sources of machinery and mechanical noise contribute to unhealthy ambient
noise levels. Short-term noise sources, such as large vehicle audible warnings, the crashing of material being
loaded or unloaded, car doors slamming, and engines revving, contribute very little to 24-hour noise levels but
are capable of causing sleep disturbance and annoyance. The effect of noise on receptors depends on both
time and context. For example, long-term high noise levels from large traffic volumes can make conversation at
a normal voice level difficult or impossible, while short-term peak noise levels at night can disturb sleep.

140

World Health Organization, Guidelines for Community Noise, April 1999, Chapter 3, p. 46.
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VIBRATION AND GROUNDBORNE NOISE
Groundborne noise refers to noise generated by vibrations from outside a structure but experienced inside
the structure. Groundborne noise can be a problem in situations where the primary airborne noise path is
blocked, such as in the case of a subway tunnel passing near homes or other sensitive structures. Vibration is
an oscillatory motion through a solid medium. Typically, groundborne vibrations generated by man-made
activities attenuate rapidly with the distance from the source of the vibration. The effects of vibration on
structures are typically measured by peak particle velocity (PPV) in inches per second (in/sec). Vibration
decibels (VdB) is the unit used to assess effects of vibrations on people. VdB is used to distinguish vibration
decibels from sound decibels (dB). With the exception of long-term occupational exposure, vibration levels
rarely affect human health. Instead, most people consider vibration to be an annoyance that can affect
concentration or disturb sleep. People may tolerate infrequent, short-duration vibration levels, but human
annoyance to vibration becomes more pronounced if the vibration is continuous or occurs frequently. High
levels of vibration can damage fragile buildings or interfere with sensitive equipment. Depending on the age
of the structure and type of vibration (transient, continuous, or frequent intermittent sources), vibration
levels as low as 0.5 to 2.0 in/sec PPV can damage a structure. 141
Typical sources of groundborne vibration in urban areas are large-scale construction projects that involve
pile driving, vibratory construction equipment, or underground tunneling. Vibration is also caused by transit
rail vehicles, including Caltrain and San Francisco Bay Area Rapid Transit (BART) trains. In general, such
vibration is only an issue when there are sensitive receptors located nearby. Because rubber tires and
suspension systems mitigate vibrations, rubber tire vehicles such as buses, trucks, and automobiles rarely
create substantial vibration absent discontinuities in the road surface. 142

EXISTING CONDITIONS
The project site is the perimeter of San Francisco International Airport (SFO or Airport) where the primary
noise sources on and near the project site consist of aircraft operations and vehicle traffic on U.S. 101 and
airport roadways. Secondary noise sources include vehicle traffic on arterial roadways such as Millbrae
Avenue, San Bruno Avenue, and North Access Road. The study area for potential noise and vibration impacts
is 900 feet from the project site. 143 Because groundborne vibration attenuates more rapidly with distance
than airborne noise, this distance conservatively accounts for vibration impacts that could occur in the study
area with construction of the proposed project.

AIRCRAFT NOISE
The aircraft noise analysis study area primarily includes the following land use types: residential,
commercial/office, park, education, industrial, and military uses, with the predominant land use type being
residential. The study area boundary consists of a 900-foot buffer around the project site (see Figure 4.B-1).

141
California Department of Transportation, Transportation and Construction Vibration Guidance Manual, April 2020, Table 19, p. 38,
https://dot.ca.gov/programs/environmental-analysis/noise-vibration/guidance-manuals, accessed May 12, 2021.
142
U.S. Department of Transportation, Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, September 2018, p. 116,
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/118131/transit-noise-and-vibration-impact-assessment-manual-fta-report-no0123_0.pdf, accessed May 12, 2021.
143
This distance accounts for typical construction noise levels that can affect a sensitive receptor if there is a direct line-of-sight between a noise
source and a sensitive receptor (i.e., a piece of equipment generating 85 dBA would attenuate to 60 dBA over a distance of 900 feet). An exterior noise
level of 60 dBA will typically attenuate to an interior noise level of 35 dBA with the windows closed and 45 dBA with the windows open.
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Utilizing the latest version of the FAA’s Aviation Environmental Design Tool (AEDT) Version 3d at the time of
the analysis, noise levels associated with existing (2019) aircraft operations at SFO were modeled. The
65 CNEL extends west along the aircraft departure path from Runways 28L and 28R for approximately
3.8 miles from the end of the runway, and extends east, along the aircraft arrival path to Runways 28L and
28R for approximately 5.3 miles. The 65 CNEL associated with departures on Runways 1L and 1R extend into
the San Francisco Bay for approximately 2.6 miles and 2.7 miles, respectively, from the ends of the runways.

GROUNDBORNE NOISE AND VIBRATION SOURCES
Groundborne vibration and noise sources on Airport property include landing and taking off aircraft and
operations of the elevated BART heavy-rail system. The nearest sources of groundborne vibration within the
study area are operations along the Caltrain, located approximately 1,000 feet to the southwest from the
closest Airport property line. Given the distance and surface location, Caltrain operations are not considered
a substantial source of groundborne noise or vibration in the project vicinity. 144
As shown in Table 4.B-2, the Federal Transit Administration (FTA) has published generalized ground-surface
vibration curves for locomotive-powered passenger and freight trains. While many Caltrain operations stop
at Millbrae Station, express and bullet trains do not. Hence, train speeds along the rail line can vary from 10
to 50 (for a bullet train) miles per hour on approach.
Table 4.B-2

Generalized Vibration Levels from Locomotive-Powered Passenger or Freight Trains
(Vibration Decibels)
Distance from Tracks

Train
Speed

30 Feet

50 Feet

100 Feet

150 Feet

200 Feet

300 Feet

10 mph

74 VdB

71 VdB

64 VdB

61 VdB

58 VdB

53 VdB

20 mph

80 VdB

77 VdB

70 VdB

67 VdB

64 VdB

59 VdB

30 mph

84 VdB

81 VdB

74 VdB

71 VdB

68 VdB

63 VdB

50 mph

88 VdB

85 VdB

78 VdB

75 VdB

72 VdB

67 VdB

SOURCE:

U.S. Department of Transportation, Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, September 2018.

ABBREVIATIONS:
mph = miles per hour; PPV = peak particle velocity
NOTES:
These levels reflect generalized diesel locomotive activity and do not reflect potential future reductions from electrification of Caltrain.

At a distance of 300 feet, vibration levels from BART trains would be attenuated to background levels based
on propagation curves published by FTA. 145

144
U.S. Department of Transportation, Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, September 2018,
Section 4.3, Noise Screening Procedure, pp. 33–36 (noise 175 feet with intervening buildings) and p. 136 (vibration 150 feet for residential),
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/118131/transit-noise-and-vibration-impact-assessment-manual-ftareport-no-0123_0.pdf, accessed May 12, 2021.
145
U.S. Department of Transportation, Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, September 2018,
Figure 6-4, p. 137, https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/118131/transit-noise-and-vibration-impactassessment-manual-fta-report-no-0123_0.pdf, accessed May 12, 2021.
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AMBIENT NOISE MEASUREMENTS
The land uses in the study area for the proposed project consist primarily of commercial hotel uses to the
south, residential uses to the west across U.S. 101 in the cities of Millbrae and San Bruno, and industrial uses
to the north in the City of South San Francisco. To characterize the background noise environment for
sensitive receptors 146 in the project vicinity, a combination of data was collected including ground-level noise
monitoring data from SFO, supplemented with long-term (24 hours) and short-term (20 minutes) noise
monitoring conducted by ESA (see Figure 4.B-2). Short-term measurements were collected in the project
area in October of 2019, of which some locations were updated in 2021. 147
SFO operates a network of noise monitoring sites to focus on measuring aircraft noise throughout the airport
influence area, 148 which includes San Mateo County as a whole. Long-term data from SFO monitoring stations
was collected in 2019, prior to COVID-19 shelter-in-place orders. Therefore, these data reflect environmental
noise conditions prior to the COVID-19-associated economic downturn, which reduced local roadway
volumes and aircraft operations (the primary noise sources in the area). To supplement the existing data
collected by SFO, an additional long-term noise level measurement was conducted across the street from
the Westin Hotel 149 (LT-3) adjacent the project site from February 8, 2021 (Monday), to February 10, 2021
(Wednesday). The purpose of this measurement was to determine the existing noise levels in the immediate
vicinity of the closest sensitive receptor to the construction activity that would occur with implementation of
the proposed project (see Noise-Sensitive Receptors, p. 4.B-11, and Vibration-Sensitive Receptors, p. 4.B-12,
for a more detailed discussion of sensitive receptors). Additionally, short-term measurements were collected
at roadside locations, as shown in Figure 4.B-2, where sensitive receptors may be impacted by construction
haul and delivery trucks. A short-term measurement also was conducted at the SFO Grand Hyatt Hotel, the
only sensitive receptor located on the project site.
Measurement locations are shown on Figure 4.B-2 (see Appendix D.1 for noise measurement data). A
summary of noise measurement results is presented in Table 4.B-3. Long-term data from the SFO locations
in Table 4.B-3 are from weekend days and mid-weekdays (Tuesdays and Wednesdays), which were selected
to represent typical weekly variations in travel patterns. As shown in Table 4.B-3, noise measurements
indicate that daytime noise levels in the study area range from 58 to 73 dBA, while nighttime noise levels
range from 56 to 68 dBA. Noise sources vary by monitoring location, but generally consist of aircraft
operations and vehicle traffic on highways and local roadways.

146
Some land uses are more sensitive to noise levels due to the types of activities typically associated with those uses. Residences, hotels, schools, childcare
facilities, senior care facilities, and hospitals are generally more sensitive to increases in noise levels than commercial and industrial land uses, and therefore
are considered sensitive receptors. See Noise-Sensitive Receptors, p. 4.B-11, and Vibration-Sensitive Receptors, p. 4.B-12, for a more detailed discussion
of sensitive receptors.
147
All monitoring was conducted using a Larson Davis LxT sound level meter, which was calibrated prior to use and operated according to the
manufacturer’s specifications.
148
The airport influence areas are boundaries defined by the Comprehensive Airport Land Use Compatibility Plan for the Environs of SFO (ALUCP) as
areas where height, noise, overflight and safety standards, policies, and criteria are applied to certain proposed land use decisions.
149
Hotels are a commercial land use that is not considered noise sensitive during daytime hours; however, as a location where people are reasonably
expected to sleep, they are considered a sensitive receptor during nighttime hours.
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FIGURE 4.B-2
NOISE MONITORING LOCATIONS
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Table 4.B-3

Summary of Long-Term (LT) and Short-Term (ST) Noise Monitoring for the Project Site
and Study Area (dBA)

Location

Date and
Time Period

Daytime/Nighttime
Leq dB
Noise Sources

LONG-TERM MEASUREMENTS (24 HOURS OR MORE)

LT-1
San Bruno. 4th Avenue between
San Bruno Avenue and Walnut
Street

Saturday 10/16/19
Daytime:
Evening:
Nighttime:
24-hour Ldn:

LT-1
San Bruno. 4th Avenue between
San Bruno Avenue and Walnut
Street

Sunday 10/17/19
Daytime:
Evening:
Nighttime:
24-hour Ldn:

69 dBA (Leq)
70 dBA (Leq)
66 dBA (Leq)
73 dBA (Ldn)

LT-1
San Bruno. 4th Avenue between
San Bruno Avenue and Walnut
Street

Wednesday 10/20/19
Daytime:
Evening:
Nighttime:
24-hour Ldn:

68 dBA (Leq)
68 dBA (Leq)
67 dBA (Leq)
73 dBA (Ldn)

68 dBA (Leq)
68 dBA (Leq)
68 dBA (Leq)
74 dBA (Ldn)

LT-3
Tuesday 2/9/21
Millbrae. Old Bay shore Highway, Daytime:
across from Westin Hotel
Evening:
Nighttime:
24-hour Ldn:
24-hour L90:

65 dBA (Leq)
65 dBA (Leq)
61 dBA (Leq)
68 dBA (Ldn)
51 dBA (L90)

LT-3
Wednesday 2/10/21
Millbrae. Old Bay shore Highway, Daytime:
across from Westin Hotel
Evening:
Nighttime:
24-hour Ldn:
24-hour L90:

69 dBA (Leq)
66 dBA (Leq)
62 dBA (Leq)
71 dBA (Ldn)
51 dBA (L90)

LT-5
San Bruno. Easton Avenue
approximately 150 feet north of
Kaines Avenue

Saturday 10/16/19
Daytime:
Evening:
Nighttime:
24-hour Ldn:

62 dBA (Leq)
62 dBA (Leq)
61 dBA (Leq)
68 dBA (Ldn)

LT-5
San Bruno. Easton Avenue
approximately 150 feet north of
Kaines Avenue

Sunday 10/17/19
Daytime:
Evening:
Nighttime:
24-hour Ldn:

64 dBA (Leq)
66 dBA (Leq)
61 dBA (Leq)
68 dBA (Ldn)
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Aircraft and vehicle traffic on I-380,
U.S.101 and local roadways

Aircraft and vehicle traffic on I-380,
U.S.101 and local roadways

Aircraft and vehicle traffic on I-380,
U.S.101 and local roadways

Aircraft and vehicle traffic on Old
Bayshore Highway and U.S. 101

Aircraft and vehicle traffic on Old
Bayshore Highway and U.S. 101;
adjacent lawn mower affecting 2
hours, driving up daytime value and
Ldn
Aircraft, vehicle traffic on local
roadways, and Caltrain

Aircraft, vehicle traffic on local
roadways, and Caltrain
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Location

Date and
Time Period

Daytime/Nighttime
Leq dB
Noise Sources

LT-5
San Bruno. Easton Avenue
approximately 150 feet north of
Kaines Avenue

Wednesday 10/20/19
Daytime:
Evening:
Nighttime:
24-hour Ldn:

63 dBA (Leq)
62 dBA (Leq)
62 dBA (Leq)
68 dBA (Ldn)

LT-8
Millbrae. Approximately 450 feet
east of the intersection of
Aviador Avenue and Roblar
Avenue

Saturday 10/16/19
Daytime:
Evening:
Nighttime:
24-hour Ldn:

63 dBA (Leq)
59 dBA (Leq)
62 dBA (Leq)
69 dBA (Ldn)

LT-8
Millbrae. Approximately 450 feet
east of the intersection of
Aviador Avenue and Roblar
Avenue

Sunday 10/17/19
Daytime:
Evening:
Nighttime:
24-hour Ldn:

62 dBA (Leq)
62 dBA (Leq)
60 dBA (Leq)
67 dBA (Ldn)

LT-8
Millbrae. Approximately 450 feet
east of the intersection of
Aviador Avenue and Roblar
Avenue

Wednesday 10/20/19
Daytime:
Evening:
Nighttime:
24-hour Ldn:

63 dBA (Leq)
61 dBA (Leq)
61 dBA (Leq)
68 dBA (Ldn)

LT-22
San Bruno. Santa Dominga
Avenue between San Anselmo
Avenue and San Antonio Avenue

Saturday 10/16/19
Daytime:
Evening:
Nighttime:
24-hour Ldn:

59 dBA (Leq)
57 dBA (Leq)
56 dBA (Leq)
63 dBA (Ldn)

LT-22
San Bruno. Santa Dominga
Avenue between San Anselmo
Avenue and San Antonio Avenue

Sunday 10/17/19
Daytime:
Evening:
Nighttime:
24-hour Ldn:

60 dBA (Leq)
62 dBA (Leq)
56 dBA (Leq)
63 dBA (Ldn)

LT-22
San Bruno. Santa Dominga
Avenue between San Anselmo
Avenue and San Antonio Avenue

Wednesday 10/20/19
Daytime:
Evening:
Nighttime:
24-hour Ldn:

58 dBA (Leq)
58 dBA (Leq)
59 dBA (Leq)
65 dBA (Ldn)

Aircraft, vehicle traffic on local
roadways, and Caltrain

Aircraft, vehicle traffic on U.S.101 and
local roadways, and Caltrain /BART
station operations

Aircraft, vehicle traffic on U.S.101 and
local roadways, and Caltrain /BART
station operations

Aircraft, vehicle traffic on U.S.101 and
local roadways, and Caltrain/BART
station operations

Aircraft, vehicle traffic on U.S.101 and
local roadways, and Caltrain /BART
station operations

Aircraft, vehicle traffic on U.S.101 and
local roadways, and Caltrain /BART
station operations

Aircraft, vehicle traffic on U.S.101 and
local roadways, and Caltrain/BART
station operations

SHORT-TERM MEASUREMENTS (20 MINUTES)

ST-1
San Bruno. San Bruno Avenue
east of 7th Avenue

Friday 10/15/19;
1:12 p.m. to 1:32 p.m.

72 dBA (Leq)

Vehicle traffic on San Bruno Avenue
and U.S. 101

ST-1
San Bruno. San Bruno Avenue
east of 7th Avenue

Monday 2/8/21;
12:15 p.m. to 12:30 p.m.

73 dBA (Leq)

Vehicle traffic on San Bruno Avenue
and U.S. 101

ST-2
SFO. Grand Hyatt Hotel

Friday 10/15/19;
10:16 a.m. to 10:36 a.m.

66 dBA (Leq)

Aircraft and Vehicle traffic on South
McDonnell Road and U.S. 101

Case No. 2020-004398ENV
SFO Shoreline Protection Program

4.B-10

Draft EIR
August 2022

Chapter 4. Environmental Setting, Impacts, and Mitigation Measures
4.B. Noise and Vibration

Date and
Time Period

Daytime/Nighttime
Leq dB
Noise Sources

ST-3
Millbrae. Aloft Hotel on Millbrae
Avenue

Friday 10/15/19;
11:01 a.m. to 11:21 a.m.

68 dBA (Leq)

Aircraft and Vehicle traffic on Millbrae
Avenue and U.S. 101

ST-4
Millbrae. Condominiums on El
Camino Real south of Millbrae
Avenue

Friday 10/15/19;
11:40 a.m. to 12 p.m.

68 dBA (Leq)

Aircraft and Vehicle traffic on El
Camino Real and Millbrae Avenue

ST-4
Millbrae. Condominiums on El
Camino Real south of Millbrae
Avenue

Monday 2/8/21;
11:43 a.m. to 11:58 a.m.

68 dBA (Leq)

Aircraft and Vehicle traffic on El
Camino Real and Millbrae Avenue

ST-5
Friday 5/21/21;
South San Francisco. Safe Harbor 10:05 a.m. to 10:25 a.m.
Shelter 295 North Access Road

59 dBA (Leq)

Vehicle traffic on North Access Road,
aircraft, and public address system of
Shelter

ST-6
Millbrae. Residential area south
of Bay Street

Thursday 7/1/21;
10:32 a.m. to 10:52 a.m.

64 dBA (Leq)

Traffic on U.S. 101 and distant
Caltrain horns

ST-7
San Bruno. Residential area
south of San Antonio Avenue

Thursday 7/1/21;
11:06 a.m. to 11:36 a.m.

60 dBA (Leq)

Distant traffic on U.S. 101 (blocked by
sound wall); Caltrain and BART passby events (no sound wall); Traffic on
San Antonio Avenue

Location

SOURCE:

SFO, 2019; ESA, 2019 and 2021.

NOISE-SENSITIVE RECEPTORS
Consistent with the Governor’s Office of Planning and Research’s General Plan Guidelines 2017, sensitive
receptors are defined as: residents, hospitals, convalescent homes, schools, churches, and sensitive wildlife
habitat (e.g., nesting birds; marine mammals; protected fish species [for projects that generate underwater
noise such as pile driving in San Francisco Bay]; and the habitat of rare, threatened, or endangered
species). 150,151 In addition, the planning department considers hotels and motels as sensitive receptors.
Existing sensitive receptors within 900 feet of the project site and construction staging areas are composed of
residences, three hotels, and a shelter, as listed below in Table 4.B-4, and their locations are shown on
Figure 4.B-3. There are no existing hospitals or skilled nursing facilities within 900 feet of the project site.
Additionally, the Gateway at Millbrae Station project is currently under construction and therefore is
considered to be part of the existing environmental setting. The Gateway project includes development of
residential and hotel land uses (Veterans Affordable Housing and a Residence Inn) on former parking lots
that serve Millbrae Station, located approximately 300 feet west of the Aviador Lot construction staging area.

150
Governor’s Office of Planning and Research, General Plan Guidelines 2017, https://www.opr.ca.gov/docs/OPR_COMPLETE_7.31.17.pdf, accessed
April 28, 2021.
151
Project-related noise and vibration impacts on biological resources are analyzed in Section 4.D, Biological Resources.
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Table 4.B-4

Existing Sensitive Receptors within 900 Feet of the Project Site and Construction
Staging Areas

Type of Sensitive Receptor

Location

Minimum Distance
from Project Site
Boundaries

Representative
Monitoring
Location

SOUTH OF REACHES 14 AND 15

Westin Hotel

1 Old Bayshore Highway

350 feeta

LT-3

Aloft Hotel

401 East Millbrae Avenue

350 feeta

LT-3

200 feet

ST-5

NORTH OF REACH 1

Safe Harbor Shelter

295 North Access Road

NORTHWEST OF THE AVIADOR CONSTRUCTION STAGING AREA

Single Family Residential 1

300 Block Roblar Avenue

200 feet

LT-8

Single Family Residential 2

100 Block Aviador Avenue

300 feet

LT-8

SOUTHWEST OF THE AVIADOR LOT CONSTRUCTION STAGING AREA

Veterans Affordable Housing (under
construction)

East side of Rollins Road north of
Millbrae Avenue

300 feet

LT-8

Residence Inn (under construction)

East side of Rollins Road north of
Millbrae Avenue

300 feet

LT-8

150 feet

ST-2

EAST OF REACH 16

SFO Grand Hyatt Hotel

55 South McDonnell Road
WEST OF REACH 16

Single Family Residential 3

300 to 600 of Bay Street, Millbrae

570 feet

ST-6

Single Family Residential 1

300 Block Roblar Avenue, Millbrae

590 feet

LT-8

Single Family Residential 4

Corte Ana and Corte Balboa,
Millbrae

750 feet

LT-8

SOURCES: ESA, 2021; Google Earth (Imagery Date 9/11/2017) for parcel data (address and distance to the site).
NOTES:
Based on minimum diagonal distance from building setback to Reach 15.

a

VIBRATION-SENSITIVE RECEPTORS
Receptors sensitive to vibration include structures (especially older masonry structures), special buildings as
defined by the FTA 152 (e.g., concert halls, TV and recording studios, and theaters), people (especially
residents, the elderly, and the sick), and equipment (e.g., magnetic resonance imaging equipment, high
resolution lithographic, optical, and electron microscopes). In addition, vibration may disturb nesting and
breeding activities for biological resources. 153

152
U.S. Department of Transportation, Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, September 2018, Table 6-1,
p. 124, https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/118131/transit-noise-and-vibration-impact-assessment-manual-fta-reportno-0123_0.pdf, accessed May 12, 2021.
153
Project-related noise and vibration impacts on biological resources are analyzed in Section 4.D, Biological Resources.
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High levels of vibration can damage buildings. Depending on the age of the structure and type of vibration
(transient, continuous, or frequent intermittent sources), vibration levels as low as 0.5 to 2.0 in/sec PPV can
damage structures. 154 Vibration assessments should evaluate whether vibration from construction activities
could cause damage to adjacent structures, equipment, or utilities.
Regarding the potential effects of groundborne vibration and noise to people, except for long-term
occupational exposure, vibration levels rarely affect human health. Instead, most people consider vibration
to be an annoyance that can affect concentration or disturb sleep. People may tolerate infrequent, shortduration vibration levels, but human annoyance to vibration becomes more pronounced if the vibration is
continuous or occurs frequently. Vibration that results in sleep disturbance may result in health effects
related to that sleep disturbance.

4.B.3

Regulatory Framework

FEDERAL REGULATIONS
U.S. ENVIRONMENTAL PROTECTION AGENCY
In 1972, Congress passed the Noise Control Act (42 United States Code section 4901, et seq.) to promote
limited noise environments in support of public health and welfare. It also established the United States
Environmental Protection Agency (U.S. EPA) Office of Noise Abatement and Control to coordinate federal
noise control activities. U.S. EPA established guidelines for noise levels that would be considered safe for
community exposure without the risk of adverse health or welfare effects, which are summarized in
Table 4.B-5.
The U.S. EPA found that to prevent hearing loss over the lifetime of a sensitive receptor, the yearly average Leq
should not exceed 70 dBA, and the Ldn should not exceed 55 dBA in outdoor activity areas or 45 dBA indoors to
prevent interference and annoyance. 155 In 1982, noise control was largely passed to state and local governments.

U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
The U.S. Department of Housing and Urban Development has set the following guidelines 156 for acceptable
exterior noise levels in residential areas:


Acceptable – 65 dBA Ldn or less



Normally unacceptable – exceeding 65 dBA Ldn but not exceeding 75 dBA Ldn



Unacceptable – exceeding 75 dBA Ldn

154

California Department of Transportation, Transportation and Construction Vibration Guidance Manual, April 2020, Table 9, p. 23;
https://dot.ca.gov/-/media/dot-media/programs/environmental-analysis/documents/env/tcvgm-apr2020-a11y.pdf, accessed July 27, 2021.
155
U.S. Environmental Protection Agency, Information on Levels of Environmental Noise Requisite to Protect Public Health and Welfare with an
Adequate Margin of Safety, March 1974.
156
U.S. Department of Housing and Urban Development, Noise Assessment Guidelines,
https://www.hudexchange.info/sites/onecpd/assets/File/Noise-Guidebook-Chapter-5.pdf, accessed April 28, 2021.
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Table 4.B-5

Summary of Noise Levels Requisite to Protect Public Health
and Welfare with an Adequate Margin of Safety

Effect

Level

Hearing loss

< 70 dBAa
All areas
(Leq, 24 hour)

Outdoor activity interference
and annoyance

< 55 dBA
(Ldn)

Outdoor activity interference
and annoyance

< 55 dBA
Outdoor areas where people spend limited amounts of time, such as
(Leq, 24 hour) school yards, playgrounds, etc.

Indoor activity interference
and annoyance

< 45 dBA
(Ldn)

Indoor activity interference
and annoyance

< 45 dBA
Other indoor areas with human activities, such as schools, etc.
(Leq, 24 hour)

SOURCE:

Area

Outdoor residential areas and farms as well as other outdoor areas
where people spend varying amounts of time and places where quiet
is a basis for use

Indoor residential areas

U.S. EPA, Information on Levels of Environmental Noise Requisite to Protect Public Health and Welfare with an Adequate Margin of Safety,
March 1974, http://nepis.epa.gov/Exe/ZyPDF.cgi/2000L3LN.PDF?Dockey=2000L3LN.pdf, accessed April 16, 2021.

NOTE:
a Yearly average equivalent sound levels in decibels; the exposure period that results in hearing loss at the identified level is 40 years.

These guidelines are consistent with those provided in the San Francisco General Plan, Environmental
Protection Element, Land Use Compatibility Chart for Community Noise (see below). Housing and Urban
Development regulations also include a goal (not a standard) that interior noise levels should not exceed 45 dB
Ldn. 157 Sound attenuating features such as barriers or sound attenuating building materials shall be used to
achieve the interior noise goal where feasible. An acoustically well-insulated building with windows and doors
closed can provide 30–35 dB of noise attenuation, while more-conventional residential construction provides
20–25 dB of noise reduction with windows closed and only about 15 dB of noise reduction when windows are
open; therefore, if the exterior noise environment is classified as “acceptable,” according to Housing and Urban
Development standards, the interior noise environment should not exceed 45 dB Ldn. Housing and Urban
Development regulations also encourage the use of quieter construction equipment and methods. 158

U.S. DEPARTMENT OF TRANSPORTATION
NOISE
Federal Transit Administration
While the FTA’s Transit Noise and Vibration Impact Assessment Manual 159 was developed for determining
significant noise and vibration impacts for transit projects and is not a regulation, it is one of the few federal
sources that suggest both a methodology and criteria for assessing construction noise impacts. The FTA noise
impact criteria used to assess construction noise impacts on residential uses are identified in Table 4.B-6.
157

Ibid.
Ibid.
159
U.S. Department of Transportation, Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual,
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/118131/transit-noise-and-vibration-impact-assessment-manual-fta-report-no0123_0.pdf, accessed May 12, 2021.
158
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These criteria are absolute contribution values from construction activity and are independent of existing
background noise levels. If the FTA criteria (presented in Table 4.B-6) are exceeded, adverse noise impacts could
occur.
Table 4.B-6

Construction Noise Impact Criteria
Maximum 1-Hour dBA Leq

Land Use

Day

Night

Residential

90

80

SOURCE:

Federal Transit Administration (FTA), 2018

ABBREVIATIONS:
dBA = A-weighted decibels; Leq = average or constant sound level; Day = 7 a.m. to 10 p.m.; Night = 10 p.m. to 7 a.m.

14 CFR Part 36
FAA regulates the maximum noise level that an individual civil aircraft can emit by requiring aircraft to meet
certain noise certification standards. Each noise certification standard is designated as a different stage in
the U.S. Stages and noise standards are defined in 14 CFR 36, Noise Standards: Aircraft Type and
Airworthiness Certification. 160 In 1990, Congress passed the Aviation Noise and Capacity Act, which required
that by the year 2000 all jet aircraft over 75,000 pounds at civilian airports be Stage 3 aircraft. Furthermore,
FAA Modernization and Reform Act of 2012 Section 513 had a prohibition on operating certain aircraft
weighing 75,000 pounds or less not complying with Stage 3 noise levels. On July 2, 2013, the FAA published a
final rule for the adoption of statutory prohibition of operation of aircraft weighing 75,000 pounds or less
that are not Stage 3 compliant.

14 CFR Part 150
In recognition of the national aircraft noise issue, the Congress passed the Aviation Safety and Noise
Abatement Act of 1979 (ASNA), which mandated that the FAA establish a single system for measuring noise
around airports and determining noise exposure to individuals. ASNA also required the FAA to identify land
uses that are normally compatible with various noise levels. These regulations are codified in 14 CFR
Part 150, Airport Noise Compatibility Planning. 161
14 CFR Part 150 establishes the average annual DNL, or Ldn, to determine cumulative noise exposure from
airports. 14 CFR Part 150 also established compatibility guidelines for aircraft noise exposure levels with land
uses in the vicinity of an airport. These guidelines consider all land uses to be compatible with noise levels
less than 65 DNL (or CNEL/Ldn in California). Some land uses, such as residences, schools, hospitals, and
places of worship, are considered noise-sensitive and non-compatible with aircraft noise exposure levels at
and above 65 DNL/CNEL. Governmental services, transportation, parking, and some outdoor recreational
uses are considered compatible with noise levels up to 70 DNL/CNEL. However, the FAA guidelines indicate
that ultimately “the responsibility for determining the acceptability and permissible land uses remains with
the local authorities.”
160
14 CFR Part 36, Noise Standards: Aircraft Type and Airworthiness Certification, https://www.ecfr.gov/current/title-14/chapter-I/subchapter-C/part36, accessed June 30, 2022.
161
14 CFR Part 150, Airport Noise Compatibility Planning, https://www.ecfr.gov/cgi-bin/textidx?SID=f8e6df268e3dad2edb848f61b9a0fb51&mc=true&node=pt14.3.150&rgn=div5, accessed June 30, 2022.
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Federal Aviation Administration Order 1050.1F
The FAA provides guidance for evaluating noise impacts of aircraft operations in FAA Order 1050.1F,
Environmental Impacts: Policies and Procedures. 162 FAA Order 1050.1F states that a project would have a
significant noise impact if it would cause a noise-sensitive land use that is already located within the
65 CNEL 163 contour to experience an increase in noise of 1.5 dB or greater, or if it would newly expose a noisesensitive land use to 65 CNEL due to a 1.5 dB or greater increase.

SFO NOISE INSULATION PROGRAM
SFO has an extensive noise insulation program. Since 1983, more than 15,200 properties have been treated
in Daly City, Millbrae, Pacifica, San Bruno, South San Francisco, and unincorporated areas of San Mateo
County. FAA and SFO have funded installation of treatments such as new windows, doors, and ventilation
systems in eligible incompatible structures within the 65 CNEL contour to mitigate aircraft noise impacts.
SFO continues to offer noise insulation for eligible structures where the previous homeowners were offered
but declined insulation [and therefore are not considered to be incompatible land uses under CCR Title 21
Section 5014(a)(4)].

VIBRATION
Federal Transit Administration
The FTA has also developed guidelines for the assessment of vibration impacts. Table 4.B-7 provides the
transit administration’s recommended vibration damage criteria for buildings. (See also the state of
California guidelines for assessment of potential damage to buildings due to groundborne vibration,
provided in Table 4.B-9, p. 4.B-19.)
Table 4.B-7

Federal Transit Administration General Assessment Criteria for Vibration Damage

Structure Type and Condition

PPV (in/sec)

Approximate VdB (microinch per second)

I. Reinforced concrete, steel or timber (no plaster)

0.5

102

II. Engineered concrete and masonry (no plaster)

0.3

98

III. Non-engineered timber and masonry buildings

0.2

94

IV. Buildings extremely susceptible to vibration damage

0.12

90

SOURCE:

U.S. Department of Transportation, Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, Table 7-5,
p. 186, September 2018

ABBREVIATIONS:
in/sec = inches per second; PPV = peak particle velocity

In addition to building damage, vibration-sensitive receptors may experience annoyance with noise
generated by groundborne vibration. As indicated in Table 4.B-8, the FTA’s general assessment criteria for
evaluating potential construction-generated vibration impacts parses annoyance related to interference with

162
U.S. Department of Transportation, Federal Aviation Administration, Order 1050.1F, Environmental Impacts: Policies and Procedures July 16, 2015,
https://www.faa.gov/documentLibrary/media/Order/FAA_Order_1050_1F.pdf, accessed March 2, 2022.
163
FAA guidance allows for the use of CNEL to evaluate effects of aircraft noise in California.
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interior operations, sleep, and institutional daytime use as a function of the frequency of the vibration event
according to three land use categories.
Table 4.B-8

Federal Transit Administration General Assessment Criteria for Groundborne Vibration
Impact Levels (VdB; relative to 1 micro-inch per second)

Land Use Category

Frequent Eventsa

Occasional Eventsb

Infrequent Eventsc

Category 1: Buildings where vibration would interfere with
interior operations

65d

65d

65d

Category 2: Residences and buildings where people normally
sleep

72

75

80

Category 3: Institutional land uses with primarily daytime use

75

78

83

SOURCE:

U.S. Department of Transportation, Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, September 2018.

NOTES:
a
b
c
b

“Frequent events” is defined as more than 70 vibration events from the same source per day.
“Occasional events” is defined as 30 to 70 vibration events from the same source per day.
“Infrequent events” is defined as fewer than 30 vibration events from the same source per day.
This criterion limit 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 the acceptable vibration levels.

STATE REGULATIONS
NOISE
CALIFORNIA BUILDING STANDARDS CODE
The California Building Standards Code (California Code of Regulations, Title 24) requires that walls and
floor/ceiling assemblies separating dwelling units from each other, or from public or service areas, have a
Sound Transmission Class (STC) of at least 50, meaning they can reduce noise by a minimum of 50 dB. 164 It
also specifies a maximum interior noise limit of 45 CNEL in habitable rooms. 165

CALIFORNIA AIRPORT NOISE REGULATIONS
California Code of Regulations Title 21, Subchapter 6 (California Airport Noise Standard), defines
incompatible noise levels as exposure of nearby communities to aircraft noise levels of 65 CNEL or greater.
Land use incompatibility is most likely to occur for most types of noise-sensitive uses when they are within
the 65 CNEL contour. One of the suggested measures for controlling and reducing noise problems within
Title 21 is to develop compatible land uses within the 65 CNEL contour. If residences are sound insulated or
refuse sound insulation as part of a residential sound insulation program, they are considered a compatible
land use under Title 21.

164
165

California Code of Regulations section 1206.2.
California Code of Regulations section 1206.4
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VIBRATION
CALIFORNIA DEPARTMENT OF TRANSPORTATION
There are no state regulations related to construction-induced vibration. However, the California Department
of Transportation (Caltrans) consolidated vibration criteria from various sources for assessing the potential
damage to structures from ground vibration induced by construction equipment, and they are included in
their Transportation and Construction Vibration Guidance Manual 166 and summarized in Table 4.B-9. As
shown in this table, the building damage criteria for continuous vibration sources is about half of the criteria
for transient sources. In general, the planning department uses the Caltrans vibration damage potential to
structures for evaluating vibration impacts on structures.
Table 4.B-9

Vibration Guidelines for Potential Damage to Structures
Maximum PPV (in/sec)
Transient
Sourcesa

Structure Type and Condition

Continuous/Frequent
Intermittent Sourcesb

Extremely fragile historic buildings, ruins, ancient monuments 0.12

0.08

Fragile buildings

0.2

0.1

Historic and some old buildings

0.5

0.25

Older residential structures

0.5

0.3

New residential structures

1.0

0.5

Modern industrial/commercial buildings

2.0

0.5

SOURCE:

Caltrans, Transportation and Construction Vibration Guidance Manual, April 2020.

ABBREVIATIONS:
in/sec = inches per second; PPV = peak particle velocity
NOTES:
a
b

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.

Groundborne vibration and noise can also disturb people, who are generally more sensitive to vibration
during the nighttime hours when sleeping than during daytime waking hours. Numerous studies have been
conducted to characterize the human response to vibration. Table 4.B-10 provides Caltrans’ guidelines
regarding vibration annoyance potential (expressed here as PPV).

LOCAL REGULATIONS
The Airport is not subject to the building and zoning ordinances of San Mateo County, the City of Millbrae,
the City of South San Francisco, or the City and County of San Francisco. 167 However, a brief discussion of
these regulations and policies is provided below for informational purposes.

166
Caltrans, Transportation and Construction Vibration Guidance Manual, September 2013, Table 19, p. 27,
http://www.dot.ca.gov/env/noise/docs/tcvgm-sep2013.pdf, accessed October 9, 2020.
167
California Government Code sections 53090–53091.
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Table 4.B-10

Caltrans Guidelines for Vibration Annoyance Potential
Maximum PPV (in/sec)

Human Response

Transient Sourcesa Continuous/Frequent Intermittent Sourcesb

Barely Perceptible

0.04

0.01

Distinctly Perceptible 0.25

0.04

Strongly Perceptible

0.9

0.10

Severe

2.0

0.4

SOURCE:

Caltrans, Transportation and Construction Vibration Guidance Manual, April 2020.

ABBREVIATIONS:
in/sec = inches per second; PPV = peak particle velocity
NOTES:
a Transient sources create a single, isolated vibration event, such as blasting or drop balls.
b Continuous/frequent intermittent sources include impact pile drivers, pogo-stick compactors,
crack-and-seat equipment, vibratory pile drivers, and vibratory compaction equipment.

SAN MATEO COUNTY
The San Mateo County Noise Ordinance (Chapter 4.88) specifies exterior noise standards for uses adjacent to
residences, schools, hospitals, churches, or public libraries. The ordinance specifies standards for maximum
allowable exterior and interior noise levels. The ordinance exempts construction noise from its noise
standards, provided that activities involving noise sources associated with demolition, construction, repair,
remodeling, or grading of any real property do not take place between 6 p.m. and 7 a.m. on weekdays,
between 5 p.m. and 9 a.m. on Saturdays, or at any time on Sundays, Thanksgiving, and Christmas. 168
For operational noise sources within the unincorporated area of the county, including the project site, the
ordinance establishes exterior noise standards at any school, hospital, church, public library, or single- or
multiple-family residence situated in either the incorporated or unincorporated area. Table 4.B-11 presents
these exterior noise standards.

CITY OF MILLBRAE
CITY OF MILLBRAE GENERAL PLAN
The Aviador Lot construction staging area lies within the City of Millbrae. The City of Millbrae’s General Plan
includes goals and policies related to noise. The noise element establishes land use compatibility categories
for community noise exposure. For residential uses, hotels, and motels, the City identifies noise levels up to
60 dBA (Ldn) as normally acceptable and noise levels between 60 and 75 dBA (Ldn) as conditionally
acceptable. In addition, the general plan includes California’s interior noise standard of 45 dBA (Ldn) for
interior habitable rooms of hotels.

168

San Mateo County, San Mateo County Noise Ordinance, Chapter 4.88, Noise Control, 1982, https://www.municode.com/library/ca/
san_mateo_county/codes/code_of_ordinances?nodeId=TIT4SAHE_CH4.88NOCO_4.88.300LEOF, accessed April 24, 2017.
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Table 4.B-11

San Mateo County Exterior Noise Standards at Receiving Land Uses:
Residential, School, Hospital, Church, or Public Library Properties

Cumulative Number of Minutes
(in any 1-hour period)

Noise Level Standards, dBA
Daytime 7 a.m. to 10 p.m.

Nighttime 10 p.m. to 7 a.m.

30

55

50

15

60

55

5

65

60

1

70

65

0

75

70

SOURCE:

San Mateo County, 1982

NOTES:
In the event the measured background noise level exceeds the applicable noise level standard in any category above, the
applicable standard shall be adjusted in 5 dBA increments so as to encompass the background noise level.
Each of the noise level standards specified above shall be reduced by 5 dBA for simple tone noises, consisting primarily
of speech or music, or for recurring or intermittent impulsive noises.
If the intruding noise source is continuous and cannot reasonably be stopped for a period of time whereby the
background noise level can be measured, the noise level measured while the source is in operation shall be compared
directly to the noise level standards in Table 4.B-9, p. 4.B-19.

CITY OF MILLBRAE MUNICIPAL CODE – NOISE ORDINANCE
Municipal code chapter 6.25, section 6-5.05.F.9.b, prohibits emanation of noise or vibrations on a continuous
and regular basis of such a loud, unusual, unnecessary, penetrating, lengthy, or untimely nature as to
unreasonably disturb, annoy, injure or interfere with or endanger the comfort, repose, health, peace, safety
or welfare of users of a neighboring property by restricting hours of construction. Construction, alteration, or
repair work are to occur only during the following hours: Monday through Friday from 7:30 a.m. to 7 p.m.,
Saturday from 8 a.m. to 6 p.m., and Sunday and holidays from 9 a.m. to 6 p.m. Any work outside these hours
is prohibited without prior written permission of the administrative authority.

CITY OF SOUTH SAN FRANCISCO
CITY OF SOUTH SAN FRANCISCO GENERAL PLAN
Adjacent receptors to the northern project boundary are located within the City of South San Francisco. The
City of South San Francisco’s General Plan includes goals and policies related to noise. The noise element
establishes land use compatibility categories for community noise exposure. For residential uses, the City
identifies noise levels up to 65 dBA CNEL as satisfactory and noise levels between 60 and 70 CNEL as
requiring analysis for the applicability of noise reduction requirements.

CITY OF SOUTH SAN FRANCISCO MUNICIPAL CODE – NOISE ORDINANCE
Municipal code chapter 8.32 establishes maximum permissible sound levels (section 8.32.030) within the
City. However, section 8.32.050(d) exempts construction noise from these limits during the following hours:
Monday through Friday from 8 a.m. to 8 p.m., Saturday from 9 a.m. to 8 p.m., and Sunday and holidays from
10 a.m. to 6 p.m. Any work outside these hours is prohibited without authorization by permit.
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CITY AND COUNTY OF SAN FRANCISCO
The project site is located outside of the geographical boundaries of the City and County of San Francisco;
therefore, the General Plan Land Use Compatibility Guidelines and police code do not apply to the proposed
project. However, a brief discussion of these regulations and policies is provided below for informational
purposes.

SAN FRANCISCO GENERAL PLAN
The Environmental Protection Element of the San Francisco General Plan contains Land Use Compatibility
Guidelines for Community Noise for determining the compatibility of various land uses with different noise
levels. These guidelines, which are similar to the state guidelines set forth by the Governor’s Office of
Planning and Research, indicate maximum acceptable noise levels for various land uses. The maximum
satisfactory noise level is 60 dBA (Ldn) for residential and hotel uses; 65 dBA (Ldn) for school classrooms,
libraries, churches, and hospitals; 70 dBA (Ldn) for playgrounds, parks, office uses, retail commercial uses,
and sensitive manufacturing/communications uses; and 77 dBA (Ldn) for other commercial uses such as
wholesale, some retail, industrial/manufacturing, transportation, communications, and utilities.

SAN FRANCISCO MUNICIPAL CODE – NOISE ORDINANCE
In San Francisco, regulation of noise is addressed in San Francisco Police Code article 29 (noise ordinance),
which states the City’s policy is to prohibit unnecessary, excessive, and offensive noises from all sources
subject to police power. Noise ordinance section 2900 states the following with regard to community noise
levels: “It shall be the policy of San Francisco to maintain noise levels in areas with existing healthful and
acceptable levels of noise and to reduce noise levels, through all practicable means, in those areas of San
Francisco where noise levels are above acceptable levels as defined by the World Health Organization’s
Guidelines on Community Noise.”
Noise ordinance sections 2907 and 2908 regulate construction equipment and construction work at night,
while section 2909 provides limits for any machine, or device, music or entertainment, or any combination of
such sources. Sections 2907 and 2908 are enforced by the San Francisco Public Works, and section 2909 is
enforced by the San Francisco Department of Public Health. Summaries of these and other relevant sections
are presented below.
Noise ordinance section 2907(a) limits noise from construction equipment to 80 dBA when measured at a
distance of 100 feet from such equipment, or an equivalent sound level at some other convenient distance.
Exemptions to this requirement include impact tools with approved mufflers, pavement breakers, and
jackhammers with approved acoustic shields, and construction equipment used in connection with
emergency work. Noise ordinance section 2908 prohibits nighttime construction (between 8 p.m. and 7 a.m.)
that generates noise exceeding the ambient noise level by 5 dBA at the nearest property line unless a special
permit has been issued by the City.

4.B.4

Impacts and Mitigation Measures

SIGNIFICANCE CRITERIA
This section provides the impact analysis related to noise and vibration for the proposed project. The
following applicable criteria were used to determine whether the proposed project would result in a
Case No. 2020-004398ENV
SFO Shoreline Protection Program

4.B-22

Draft EIR
August 2022

Chapter 4. Environmental Setting, Impacts, and Mitigation Measures
4.B. Noise and Vibration

significant impact related to noise or vibration. The proposed project would have a significant effect related
to noise and vibration if it would result in:


Generation of a substantial temporary or permanent increase in ambient noise levels in 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



For a project located within the vicinity of a private airstrip or an airport land use plan area, or where
such a plan has not been adopted, in an area within two miles of a public airport or public use airport,
would the project cause an increase of 1.5 dB or greater in aircraft noise, in noise-sensitive areas exposed
to 65 CNEL or greater, as compared to existing baseline conditions.

APPROACH TO ANALYSIS
METHODOLOGY FOR ASSESSING DAYTIME CONSTRUCTION NOISE
The proposed project’s construction equipment and schedule were provided by SFO and are presented in
the SFO Shoreline Protection Program Noise Technical Memorandum (see Appendix D.1). The construction
noise levels presented in this analysis are based on FTA’s general assessment approach, which recommends
assessing the two noisiest pieces of construction equipment operating concurrently at the center of the
project site. 169 However, for the purpose of conducting a conservative analysis and given the expansive work
area for the proposed project, equipment noise was assumed to occur in areas closest to a sensitive receptor
instead of at the center of the site.
The FTA guidelines identify a daytime criterion of 90 dBA during daytime hours for residential land uses. For
all other land uses, the criterion is 100 dBA during the daytime or nighttime hours. 170
The FTA methodology was applied to determine the resultant noise levels from the two noisiest pieces of
equipment expected to be used simultaneously during the construction of each reach. While project
construction activities would involve an array of different equipment for each reach, the two noisiest pieces
of equipment are the same for Reaches 2–14, which would include a vibratory impact pile driver and a crane
to maneuver piles into place (there would be no pile installation for Reaches 1 and 15). The two noisiest
pieces of equipment expected to be used simultaneously for Reaches 1 and 15 would be a concrete saw and
grader. Noise levels were estimated for each of these reaches based on the distance to the nearest sensitive
receptors. Additionally, noise levels were estimated for sensitive receptors closest to the Aviador Lot
construction staging area.

CONSIDERATION OF A TEMPORARY INCREASE IN AMBIENT NOISE LEVELS IN THE PROJECT
VICINITY
The daytime construction noise analysis quantitatively evaluates noise from the two loudest pieces of
equipment at sensitive receptor locations to determine if construction noise would be 10 dBA above the
169
The FTA does not publish a software noise model; as such, the Federal Highway Administration’s model was used and impacts were assessed
using FTA’s methodology for assessing impacts.
170
U.S. Department of Transportation, Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, September 2018.
Table 7-2, p. 179, https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/118131/transit-noise-and-vibration-impactassessment-manual-fta-report-no-0123_0.pdf, accessed May 12, 2021.
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ambient noise level. If so, the evaluation then qualitatively considers the frequency, duration, and intensity
of noise levels in determining whether the proposed project would result in a substantial noise impact.
Construction noise impacts may also be assessed with respect to the overall increase in noise from
combined construction equipment at a given sensitive receptor compared to existing conditions. This
methodology applies a 10 dBA increase over ambient standard for sensitive receptors that would reasonably
be expected in exterior areas. Such an increase represents a perceived doubling of loudness.

METHODOLOGY FOR ASSESSING NIGHTTIME CONSTRUCTION NOISE
The nighttime construction noise analysis quantitatively evaluates noise from the two loudest pieces of
equipment at sensitive receptor locations to determine if nighttime construction noise would meet or exceed
80 dBA at a residential or hotel sensitive receptor. If so, the evaluation then qualitatively considers the
frequency, duration, and intensity of that noise to determine whether a significant noise impact would occur.
Reaches 7–14 are anticipated to be constructed during nighttime hours (11 p.m. to 6 a.m.) to minimize
interference with aircraft operations. Additionally, deliveries and transport of materials to reaches would
occur at the Aviador Lot construction staging area sometimes during nighttime hours.
Nighttime construction noise impacts are also assessed with respect to the potential to result in sleep
disturbance. U.S. EPA identifies a 24-hour interior noise level of 45 dBA, Leq to protect indoor activity from
interference, and a 45 dBA, Ldn for indoor residential areas. Sleep disturbance can occur when continuous
indoor noise levels exceed 30 dBA, or when intermittent interior noise levels reach 45 dBA, particularly if the
background noise level is low. This methodology applies a resultant interior noise level assessment criterion
of 45 dBA to protect sleep disturbance in land uses where people would reasonably be expected to sleep
(residences, hotels, and hospitals).

NOISE IMPACTS FROM CONSTRUCTION TRUCK AND WORKER TRAFFIC
Construction of the proposed project would occur between June 2025 and June 2032. The construction truck
trip travel demand developed for the proposed project 171 considered that construction of the reaches would
overlap and that the construction staging area for all reaches would be primarily split between Plot 16D and
the Aviador Lot (see Figure 4.B-3, p. 4.B-13), the former of which would be used for bulk material storage for
Reaches 1–8 and the latter of which would be used for Reaches 9–15.
Vehicular access to Reaches 1–8 would be via North Access Road, while access to Reaches 9–15 would be via
Millbrae Avenue/South McDonnell Road. Vehicular access to Reach 16 could occur along either of these
roadways. Additionally, truck traffic would access the Aviador Lot from Rollins Road via either Garden Lane,
which will be located within the Gateway at Millbrae Station project (currently under construction) or the
northern parking lot access route. Therefore, the analysis of truck traffic noise impacts focuses on these
roadways.
This analysis evaluates the potential for construction-related traffic to result in noise impacts along local
access roads by determining whether sensitive receptors would be located along proposed construction haul
routes and the degree of noise increase on these routes from project-related peak hourly increases in
171
LCW Consulting, SFO Shoreline Protection Program CEQA Analysis – Estimation of Project Travel Demand during Construction Activities, November
2021.
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construction truck traffic. Impacts from construction haul truck and construction worker traffic, although
temporary, are assessed using the same criteria as for an operational roadway traffic analysis. In general,
traffic noise increases of less than 3 dBA are barely perceptible to people, while a 5 dBA increase is readily
noticeable. 172 Consistent with the City of Millbrae General Plan Policy NS 1.2, for purposes of this analysis, a
3 dBA increase is considered a substantial temporary increase in roadside noise levels along these roadways.
Garden Lane, which would be used by trucks to access the Aviador Lot for construction staging, is currently
closed for construction of the Gateway at Millbrae Station project. This project will include residential uses
and a hotel that would straddle Garden Lane. The traffic analysis 173 for the project included future
operational traffic volumes along Garden Lane that were used to determine an operational roadside noise
level of 62.5 dBA, representative of existing conditions without the proposed project.

METHODOLOGY FOR ASSESSING AIRCRAFT NOISE
The methodology for analyzing aircraft noise follows a widely accepted process that includes the use of a
computer model to estimate noise levels associated with a project and a comparison of the results to noise
levels of the existing baseline condition in 2019. Modeled aircraft noise CNEL values are used to compare
different operational scenarios over a broad geographical area. The aircraft noise modeling analysis
methodology outlined in 14 CFR Part 150, Airport Noise Compatibility Planning, 174 and FAA’s 1050.1F Desk
Reference, Version 2 (Chapter 11, Sections 11.1 through 11.3), 175 were followed, where applicable.
The evaluation of project-related noise exposure levels due to changes to aircraft operations associated with
the proposed project utilized the FAA’s AEDT Version 3d. 176 The AEDT software models aircraft performance in
space and time to estimate noise, fuel consumption, and air emissions. 177 AEDT has an extensive database of
civilian and military aircraft noise characteristics.
AEDT requires the input of the physical and operational characteristics of the Airport. Physical characteristics
include runway coordinates, airport altitude, meteorological conditions, and topographical data.
Operational characteristics include aircraft types, flight tracks, departure and arrival procedures, and stage
length (flight distance) that are specific to the operations at SFO. See Appendix D.2 describes the AEDT input
parameters and data used in this analysis.
Using AEDT, average annual daily CNEL values were developed for the following: existing (2019) baseline
conditions; conditions in 2019 with daily nighttime closures to Runways 1L-19R and 1R-19L; and conditions
in 2019 with daily nighttime closures to Runways 10L-28R and 10R-28L, based upon the existing facilities at
the Airport and the number and type of annual operations that were modeled for 2019.
Potential noise impacts of temporary changes in aircraft noise, due to reassignment of aircraft operations to
other runways at the Airport during the temporary closure of Runways 1L-19R and 1R-19L and
172
Caltrans, Technical Noise Supplement to the Traffic Noise Analysis Protocol, pp. 2–44, September 2013, https://dot.ca.gov/programs/environmentalanalysis/noise-vibration, accessed April 28, 2021.
173

Fehr & Peers, Millbrae Station Final Access and Circulation Plan, July 2016,
https://www.ci.millbrae.ca.us/home/showpublisheddocument?id=12306, accessed March 24, 2021.

174
14 CFR Part 150, Airport Noise Compatibility Planning, https://www.ecfr.gov/current/title-14/chapter-I/subchapter-I/part-150, accessed June 30,
2022.
175

U.S. Department of Transportation, Federal Aviation Administration, 1050.F Desk Reference, Version 2, February 2020,
https://www.faa.gov/about/office_org/headquarters_offices/apl/environ_policy_guidance/policy/faa_nepa_order/desk_ref, accessed June 30, 2022.
176

The FAA’s AEDT Version 3d was the latest version of the model available at the time the analysis was conducted.
U.S. Department of Transportation, Federal Aviation Administration, Aviation Environmental Design Tool webpage, https://aedt.faa.gov/, accessed
June 30, 2022.
177
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Runways 10L-28R and 10R-28L, were evaluated with respect to the 1.5 dB or greater threshold characterized
by compatible levels of noise for aircraft operations at an airport and changes in the CNEL.

METHODOLOGY FOR ASSESSING VIBRATION IMPACTS
Construction activities that would occur within the project site include pile driving, drilling, and compaction,
which would have the potential to generate groundborne vibration. As such, any existing residential and
hotel land uses located in the immediate vicinity of pile driving or compaction work could be exposed to the
generation of some degree of groundborne vibration. The results from vibration can range from no
perceptible effects at the lowest vibration levels, to low rumbling sounds and perceptible vibrations at
moderate levels, to structural damage at the highest levels. Groundborne vibration from construction
activities can occasionally reach levels that can damage structures.
Groundborne vibration levels resulting from construction activities at the project site were estimated using
data published by Caltrans in its Transportation and Construction Vibration Guidance Manual (2020). Vibration
from construction equipment is analyzed at the surrounding buildings and compared to the applicable
Caltrans building damage criteria to determine whether construction activities would generate vibration at
levels that could result in building damage as shown in Table 4.B-9, p. 4.B-19.
As shown in Table 4.B-9, p. 4.B-19, vibration impact criteria for structural damage depends on the type of
structure potentially impacted. The vibration building damage thresholds for modern industrial/commercial
buildings is 0.5 PPV. The building damage threshold for historic structures is 0.25 PPV.

SLEEP DISTURBANCE
Sleep disturbance from groundborne vibration construction activities associated with the proposed project
would have the potential to affect the nearest sensitive receptors to the project site when they would occur
during nighttime hours, which include residences and the guests at the Westin and Aloft hotels. These hotels
would be the closest sensitive receptors to any pile driving or other construction activity that could occur
during nighttime hours, and therefore could have the potential to result in sleep disturbance.
Nighttime sleep disturbance impacts at these sensitive receptor locations would occur if vibration levels
were to exceed the criteria for human annoyance at Category 2 receptors (residences and hotels) during
nighttime hours established in the FTA’s Transit Noise and Vibration Impact Assessment Manual, as shown in
Table 4.B-8, p. 4.B-18.

OPERATIONAL ROADWAY NOISE AND VIBRATION LEVELS
The proposed project would be generally maintenance free for the first 10 years, after which visual
inspections would be conducted every 5 years. As the proposed project would not result in any new
operational noise or vibration sources from either stationary sources (e.g., mechanical equipment) or
increases in vehicle traffic, there would be no operational impacts with respect to noise or vibration.
Therefore, this analysis focuses solely on construction-related noise and vibration.
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IMPACT EVALUATION
Impact NO-1: Construction of the proposed project could cause a substantial temporary or periodic
increase in ambient noise levels at sensitive receptors in excess of standards established in the local
general plan or noise ordinance, or applicable standards of other agencies. (Less than Significant with
Mitigation)
Construction noise levels were estimated using the Federal Highway Administration’s Roadway Construction
Noise Model. The estimated construction noise levels resulting from the proposed project at the nearby
sensitive receptors were then analyzed against two criteria to assess the magnitude of noise impact. First,
construction noise levels were assessed based on whether ambient noise levels at nearby sensitive receptors
would increase by 10 dBA or more. Second, this analysis applies the general assessment criteria of the FTA,
which establish criteria for residential land uses of 90 dBA during daytime hours and 80 dBA during nighttime
hours. For all other land uses, the criterion is 100 dBA during the daytime and nighttime hours.

DAYTIME CONSTRUCTION NOISE
Table 4.B-12 presents calculated noise levels for each of the reaches. Resultant noise levels at each sensitive
receptor are presented and compared to the FTA criteria for daytime construction. As shown in Table 4.B-12,
daytime construction noise from all reaches would be below the 90 dBA daytime criterion for the nearest
sensitive receptors, which are also conservatively applied to hotel land uses in this analysis.
Table 4.B-12

Nearest Receptor

Daytime Noise Levels from Construction
Existing
Daytime
Noise Level
(dBA)

Minimum
Distancea
to Receptor
(feet)

Adjustedb
Construction
Noise Level
(dBA) at
Receptor

Exceed
90 dBA
FTA
Criterion?

Existing +
Construction
Noise Resultant
Noise Level
(dBA)

Exceed
Ambient
plus 10 dBA
Standard?

No

73

Yes

No

76

Yes

No

63

No

No

63

No

No

61

No

No

60

No

No

60

No

REACH 1: SAN BRUNO CHANNEL

Safe Harbor Shelter, South San Francisco 59

200

73

REACH 2: TREATMENT PLANT SUBREACH

Safe Harbor Shelter, South San Francisco 59

395 feet

76

REACH 3: SEAPLANE HARBOR 1

Safe Harbor Shelter, South San Francisco 59

2,310 feet 61
REACH 4: COAST GUARD

Safe Harbor Shelter, South San Francisco 59

2,340 feet 61

REACH 5: SEA PLANE HARBOR 2

Safe Harbor Shelter, South San Francisco 59

3,560 feet 57
REACH 6: SUPERBAY

Safe Harbor Shelter, South San Francisco 59

4,900 feet 54
REACH 7: RUNWAY 19 END

Safe Harbor Shelter, South San Francisco 59
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Nearest Receptor

Existing
Daytime
Noise Level
(dBA)

Minimum
Distancea
to Receptor
(feet)

Adjustedb
Construction
Noise Level
(dBA) at
Receptor

Exceed
90 dBA
FTA
Criterion?

Existing +
Construction
Noise Resultant
Noise Level
(dBA)

Exceed
Ambient
plus 10 dBA
Standard?

No

65

No

No

65

No

No

65

No

No

65

No

No

66

No

No

72

No

No

70

No

REACH 8: RUNWAY 19 EDGE AND VSR

Westin Hotel

65

6,700 feet 51

REACHES 9 AND 10: INTERSECTIONS 1 AND 2

Westin Hotel

65

6,500 feet 52

REACH 11: RUNWAY 28R AND VSR RELOCATION

Westin Hotel

65

6,400 feet 52

REACH 12: RUNWAY 28 END AND VSR RELOACTION

Westin Hotel

65

5,400 feet 53

REACH 13: RUNWAY 28L AND VSR RELOCATION

Westin Hotel

65

4,000 feet 56

REACH 14: MUDFLAT REACH AND VSR RELOCATION

Westin Hotel

65

700 feet

71

REACH 15: MILLBRAE CHANNEL

Westin Hotel

65

350 feet

68

REACH 16: AIRPORT LANDSIDE PROTECTION

SFO Grand Hyatt Hotel

66

150 feet

75

No

76

No

300 Block Bay Street, Millbrae

64

570 feet

64

No

67

No

No

70

No

AVIADOR LOT CONSTRUCTION STAGING AREA

Roblar Avenue Residences
SOURCE:

62

200 feet

69

Federal Highway Administration, FHWA Roadway Construction Noise Model User’s Guide, Final Report, January 2006; ESA, 2021

NOTES:
a
b

Distance between approximate location of equipment and property line of sensitive receptor.
The Leq level is adjusted for distance and percentage of usage.

The daytime construction noise analysis quantitatively evaluates noise from the two loudest pieces of
equipment at sensitive receptor locations to determine if construction noise would be 10 dBA above the
ambient noise level, which represents a perceived doubling of loudness. If so, the evaluation then
qualitatively considers the frequency, duration, and intensity of noise levels in determining whether the
proposed project would result in a substantial noise impact that would warrant noise mitigation measures.
Table 4.B-12 presents both the existing ambient noise level as well as the existing-plus-construction
resultant noise level for each sensitive receptor and identifies whether the resultant noise level would exceed
the FTA criterion of 90 dBA or exceed the ambient level by more than 10 dBA. The data in Table 4.B-12
indicate that noise levels at all sensitive receptor locations would be less than the 90 dBA FTA criterion for
residential uses during daytime activities. As shown in the table, construction noise levels at the nearest
sensitive receptors analyzed for Reaches 3–16 would not increase by more than 10 dBA above the ambient
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level. However, noise from construction of Reaches 1 and 2 near the Safe Harbor Shelter would exceed the
ambient level by 4 dBA and 7 dBA more than the 10 dBA standard, respectively. Based on the proposed
project schedule, activity along these reaches is expected to occur over a period of approximately 99 and
155 days, respectively. While construction activity that could significantly impact the Safe Harbor Shelter
(more than 10 dBA over existing levels) would not occur for the entire duration, it is anticipated that such
activity could occur over one or more months. Therefore, the impact with regard to temporary increases in
noise levels during daytime hours would be significant. Mitigation Measure NO-1, Construction Noise
Control Measures, is identified to address construction noise impacts to the Safe Harbor Shelter.
Mitigation Measure M-NO-1: Construction Noise Control Measures. Incorporate the following
practices into the construction contract, for implementation by the construction contractor during
the project’s daytime construction in Reaches 1 and 2 when working within 400 feet of the Safe
Harbor Shelter.
Prior to issuance of any demolition or building permit, the project sponsor shall submit a projectspecific construction noise control plan for Reaches 1 and 2 to the ERO or the ERO’s designee for
approval. The construction noise control plan shall be prepared by a qualified acoustical engineer
with input from the construction contractor, and include all feasible measures to reduce
construction noise to less than significant. The construction noise control plan shall identify noise
control measures to meet a performance target of construction activities not resulting in a noise
level greater than 90 dBA at noise sensitive receptors and 10 dBA above the ambient noise level at
noise sensitive receptors. The project sponsor shall ensure that requirements of the construction
noise control plan are included in contract specifications. The plan shall also include measures for
notifying the public of construction activities, complaint procedures, and a plan for monitoring
construction noise levels in the event complaints are received. The construction noise control plan
shall include the following measures to the degree feasible, or other effective measures, to reduce
construction noise levels:


Use construction equipment that is in good working order, and inspect mufflers for proper
functionality;



Select “quiet” construction methods and equipment (e.g., improved mufflers, use of intake
silencers, engine enclosures);



Use construction equipment with lower noise emission ratings whenever possible, particularly
for air compressors;



Prohibit the idling of inactive construction equipment for more than 5 minutes;



Locate stationary noise sources (such as compressors) as far from nearby noise sensitive
receptors as possible;



Avoid placing stationary noise-generating equipment (e.g., generators, compressors) within
noise-sensitive buffer areas (as determined by the acoustical engineer) immediately adjacent to
neighbors;



Enclose or shield stationary noise sources from neighboring noise-sensitive properties with
noise barriers to the extent feasible. To further reduce noise, locate stationary equipment in pit
areas or excavated areas, if feasible; and
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Install temporary barriers, barrier-backed sound curtains and/or acoustical panels around working
powered impact equipment and, if necessary, around the project site perimeter. When temporary
barrier units are joined together, the mating surfaces shall be flush with each other. Gaps between
barrier units, and between the bottom edge of the barrier panels and the ground, shall be closed
with material that completely closes the gaps, and dense enough to attenuate noise.

The construction noise control plan shall include the following measures for notifying the public of
construction activities, complaint procedures and monitoring of construction noise levels:


Designation of an on-site construction noise manager for the project;



Notification of neighboring noise sensitive receptors within 300 feet of the project construction
area at least 30 days in advance of high-intensity noise-generating activities (e.g., pier drilling,
pile driving, and other activities that may generate noise levels greater than 90 dBA at noise
sensitive receptors) about the estimated duration of the activity;



A notification to the Safe Harbor Shelter (295 North Access Road) describing noise complaint
procedures and a complaint hotline number that shall always be answered during construction;



A procedure for notifying the planning department of any noise complaints within one week of
receiving a complaint;



A list of measures for responding to and tracking complaints pertaining to construction noise.
Such measures may include the evaluation and implementation of additional noise controls at
the Safe Harbor Shelter (295 North Access Road) sensitive receptor; and



Conduct noise monitoring (measurements) at the beginning of major construction phases (e.g.,
demolition, grading, excavation) and during high-intensity construction activities to determine
the effectiveness of noise attenuation measures and, if necessary, implement additional noise
control measures.

The construction noise control plan shall include the following additional measures during piledriving activities at Reaches 1 and 2:


When pile driving is to occur within 600 feet of the Safe Harbor Shelter (295 North Access Road),
implement “quiet” pile-driving technology (such as pre-drilling of piles, sonic pile drivers, auger
cast-in-place, or drilled-displacement, or the use of more than one pile driver to shorten the
total pile-driving duration [only if such measure is preferable to reduce impacts to sensitive
receptors]) where feasible, in consideration of geotechnical and structural requirements and
conditions;



Where the use of driven impact piles cannot be avoided, properly fit impact pile driving
equipment with an intake and exhaust muffler and a sound-attenuating shroud, as specified by
the manufacturer; and



Conduct noise monitoring (measurements) before, during, and after the pile driving activity if
“quiet” pile driving technology is not feasible and an impact pile driver is used.

Mitigation Measure M-NO-1 would reduce construction noise at sensitive receptors in the vicinity of
Reaches 1 and 2 associated with construction of the proposed project. Because the measure includes a
performance standard designated to achieve and maintain noise levels consistent with the identified
significance criteria, construction noise impacts would be less than significant with mitigation.
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NIGHTTIME CONSTRUCTION NOISE
The nighttime construction noise analysis quantitatively evaluates noise from the two loudest pieces of
equipment at sensitive receptor locations to determine if construction noise would exceed 80 dBA at a
residential or hotel land uses during nighttime hours or if construction noise would result in sleep
disturbance. If so, the evaluation then qualitatively considers the frequency, duration, and intensity of noise
levels in determining whether the proposed project would result in a substantial noise impact.
Reaches 7–14 are anticipated to be constructed during nighttime hours (12 a.m. to 6 a.m.) to minimize
interference with aircraft operations. Additionally, deliveries and transport of materials to reaches would
occur at the Aviador Lot construction staging area during some nighttime hours. Table 4.B-13, presents the
construction noise levels for Reaches 7–14 and the Aviador Lot and compares them to the applicable
nighttime criteria. As shown in the Table 4.B-13, nighttime construction noise from all reaches would be
below the 80 dBA nighttime criterion for the nearest residential uses, which are also conservatively applied
to hotel land uses.

Sleep Disturbance
Table 4.B-12, p. 4.B-27, presents both the existing ambient average hourly Leq noise level during nighttime
hours and resultant noise level for each sensitive receptor with construction of the proposed project, and
then applies a typical 25 dBA exterior-to-interior noise reduction attributable to standard building
construction with windows closed. 178 As shown in Table 4.B-13, nighttime noise during construction activities
for Reaches 7–13 and the Aviador Lot construction staging area would not result in interior noise levels that
exceed 45 dBA. However, nighttime noise from construction of Reach 14 could be as high as 72 dBA at the
exterior of the Westin Hotel, which would result in an interior noise level of 46 dBA.
Hotel construction is subject to the noise transmission requirements of Title 24 of the California Building
Code, and hotels constructed in the vicinity of airports are constructed with sound-rated materials and
windows to meet Title 24 requirements, when required. A conservative assumption for standard modern
building construction is a 25 dBA exterior to interior noise reduction with windows closed. However, given
the Westin Hotel’s location adjacent to an airport runway and within the 70 CNEL contour for aircraft
operations, the required construction materials for noise abatement at both the Aloft and Westin hotels
likely would exceed the 25 dBA exterior to interior noise reduction assumed for standard building materials.
The predicted interior noise levels assuming standard construction materials indicate the possibility for a
1 dBA increase above the 45 dBA interior threshold when pile driving is conducted at the southern end of the
Reach 14 (within 700 feet of the Westin Hotel; at 800 feet noise levels are less than 2 dBA). This potential
exceedance of the interior noise standard, which assumes standard building construction, would only be
expected to occur along 100 feet (approximately 2 percent) of the total approximately 4,700 feet of pile
installation of Reach 14, slated to occur over a 63-day period. Given the limited duration of work in proximity
to the Westin Hotel (approximately two days), which could result in an exterior noise level of 71 dBA, and
considering the reasonable likelihood that sound transmission requirements of Title 24 have resulted in the
hotel providing more than the standard exterior-to-interior noise attenuation of 25 dBA, the potential for
nighttime noise levels to result in an interior noise level greater than 45 dBA would be less than significant,
and no mitigation is required.

178

Windows at the Aloft Hotel and Westin Hotel are not operable.
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Table 4.B-13

Nearest Receptor

Nighttime Noise Levels from Construction
Existing
Nighttime
Noise Level
(dBA)

Minimum
Distancea
to Receptor
(feet)

Adjustedb
Construction
Noise Level at
Receptor (dBA)

Exceed
80 dBA
FTA
Criterion?

Existing +
Construction
Noise Resultant
Noise Level (dBA)

Resultant
Interior
Noise Level
(dBA)

Exceed
45 dBA
Interior
Standard?

61

36

No

61

36

No

62

37

No

62

37

No

62

37

No

62

37

No

71

46

Yes

70

45

No

REACH 7: RUNWAY 19 END

Westin Hotel

61

8,200 feet 50

No

REACH 8: RUNWAY 19 EDGE AND VSR

Westin Hotel

61

6,700 feet 51

No

REACH 9 AND 10: INTERSECTION 1 AND 2

Westin Hotel

61

6,500 feet 52

No

REACH 11: RUNWAY 28R AND VSR RELOCATION

Westin Hotel

61

6,400 feet 52

No

REACH 12: RUNWAY 28 END AND VSR RELOCATION

Westin Hotel

61

5,400 feet 53

No

REACH 13: RUNWAY 28L AND VSR RELOCATION

Westin Hotel

61

4,000 feet 56

No

REACH 14: MUDFLAT REACH AND VSR RELOCATION

Westin Hotel

61

700 feet

71

No

AVIADOR LOT CONSTRUCTION STAGING AREA

Roblar Avenue Residences 60

200 feet

69

No

SOURCES: Federal Highway Administration, FHWA Roadway Construction Noise Model User’s Guide, Final Report, January 2006; ESA, 2021
NOTES:
Distance between approximate location of equipment and property line of sensitive receptor.
The Leq level is adjusted for distance and percentage of usage.

a
b

NOISE IMPACTS FROM CONSTRUCTION TRUCK TRAFFIC AND WORKER TRAFFIC
Construction of the proposed project would occur between June 2025 and June 2032. The construction truck
trip travel demand developed for the proposed project 179 considered that construction of the reaches would
overlap and that the construction staging for all reaches would be primarily split between Plot16D and the
Aviador Lot (see Figure 4.B-3, p. 4.B-13).
Vehicular access to Reaches 1–8 would be via North Access Road, while access to Reaches 9–15 would be via
Millbrae Avenue/South McDonnell Road. Construction staging for Reaches 1–8 would use Plot 16D, and
construction staging for Reaches 9–15 would be accommodated at the Aviador Lot. Truck traffic would
access the Aviador Lot from Rollins Road via either Garden Lane, which will be located within the Gateway at
Millbrae Station project (currently under construction), or the northern parking lot access route. Therefore,
the analysis of truck traffic noise impacts focuses on these roadways. There are no sensitive receptors along

179

LCW Consulting, SFO Shoreline Protection Program CEQA Analysis – Estimation of Project Travel Demand during Construction Activities, November 2021.
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South Airport Boulevard or Beacon Street, which would be used to access Plot 16D; therefore, noise impacts
from trucks accessing Plot 16D would not occur with the proposed project.
Both Garden Lane and the northern parking lot access route to the north of Garden Lane will accommodate
truck trips to the Aviador Lot. The existing daytime noise levels at the adjacent residences to the north of this
route on Aviador Way is generally 62 dBA on weekdays.
This analysis assesses truck traffic noise levels based on algorithms of the Federal Highway Administration
Traffic Noise Prediction Model, which includes the existing environmental setting and future traffic projections
developed as part of the transportation analysis. This analysis considers a 3 dBA increase to be a substantial
temporary increase in roadside noise levels along these roadways. Modeled weekday noise level estimates for
both roadway segments are presented in Table 4.B-14, for the worst-case weekday a.m. peak commute hour.
As shown in Table 4.B-14, increases in roadside noise levels from project construction worker and truck traffic
would be less than 3 dBA along San Bruno Avenue, Millbrae Avenue, Garden Lane, and the northern parking
lot access route, which are all located in the City of Millbrae. Therefore, the noise impact along these
roadways from construction traffic would be less than significant, and no mitigation measures are required.
Table 4.B-14

Roadway Noise Levels with Project Truck Traffic in the Vicinity of the Project
Existing
(dBA, Leq)

Applicable Significance
Threshold

Existing
Plus Project
(dBA, Leq)

Difference between
Existing plus Project
and Existing (dBA)c

Millbrae Avenue from U.S. 101 to Old
Bayshore Highway

70.3

3 dBA or greater increase

70.7

0.4

Millbrae Avenue from U.S. 101 to
Rollins Road

73.8

3 dBA or greater increase

74.2

0.4

San Bruno Avenue from U.S. 101 to
South Airport Boulevard

69.9

3 dBA or greater increase

70.1

0.2

Garden Lane from Rollins Road to
Aviador Avenue

62.5

3 dBA or greater increase

65.0

2.5

Northern parking lot access route

62.0c

3 dBA or greater increase

62.9

0.9

Roadway Segmenta,b

SOURCE:

ESA, 2021.

NOTES:
a Road center to receptor distance is 15 meters (approximately 50 feet) for all roadway segments. Noise levels were determined using the
algorithms of the Federal Highway Administration Traffic Noise Prediction Model.
b The analysis considered the vehicle mix based on the traffic operations presented in the SFO Shoreline Protection Program CEQA Analysis –
Estimation of Project Travel Demand during Construction Activities (see Appendix I). Traffic speeds for all vehicle classes were set at 35 miles per
hour (mph), except for Garden Lane and the northern parking lot access route (25 mph).
c This roadway is currently under construction. The existing daytime noise level was monitored at the nearest sensitive receptors.

Impact NO-2: Construction of the proposed project would not generate excessive groundborne
vibration or groundborne noise levels. (Less than Significant)

STRUCTURAL DAMAGE FROM VIBRATION
Construction activities that would occur within the project site would include pile driving and compaction
excavation, which would have the potential to generate groundborne vibration. As such, any existing
Draft EIR
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structures located within close proximity of these activities could be exposed to the generation of excessive
groundborne vibration or groundborne noise levels related to construction activities. The results from
vibration can range from no perceptible effects at the lowest vibration levels, to low rumbling sounds and
perceptible vibrations at moderate levels, to structural damage at the highest levels. Site ground vibrations
from construction activities rarely reach the levels that can damage structures, but they may be perceived in
buildings within 100 feet, depending on the equipment or activity.
As shown in Table 4.B-9, p. 4.B-19, vibration impact criteria for structural damage depends on the type of
structure potentially impacted. The vibration building damage thresholds for the modern
industrial/commercial buildings is 0.5 PPV. The building damage threshold for historic structures is 0.25 PPV.
While the U.S. Coast Guard Air Station has been identified as a historic district eligible for listing in the
National Register of Historic Places, Building C/1019C was constructed between 1968 and 1970 and would
not be considered fragile or otherwise uniquely vulnerable to damage from vibration. Therefore, the criterion
for modern industrial/commercial buildings is applied. With regard to potential damage to nearby structures
due to groundborne vibration, the various PPV levels for the types of construction equipment that would
operate during construction of the proposed project are identified in Table 4.B-15, as are the resultant
vibration levels for the closest structures and sensitive receptors.
Table 4.B-15

Vibration Levels from Construction Equipment

Nearest Building/Receptor

Vibration-Inducing
Equipment

Reference
Vibration
Level
(PPV)a

Distance
to
nearest
Receptor
(feet)b

Adjusted
Vibration
at
Building
(PPV)c

Exceed 0.5 PPV
Standard?c

Adjusted
Vibration
at
Receptor
(VdB)d

Exceed Frequent
Event Criterion
for Type 2
Receptors
(72 VdB)?

No Nighttime
Work Reach 1

REACH 1: SAN BRUNO CHANNEL

Safe Harbor Shelter,
South San Francisco

Vibratory Roller

0.21

200

0.009

No

NA

Caisson Drill

0.089

200

0.004

No

NA

Loaded Trucks

0.076

200

0.003

No

NA

REACH 2: TREATMENT PLANT SUBREACH

Building 928 (CCSF
Airport Building)

Pile Driver

0.65

90

0.10

No

NA

Vibratory Roller

0.21

90

0.03

No

NA

Caisson Drill

0.089

90

0.01

No

NA

Loaded Trucks

0.076

90

0.01

No

NA

No Nighttime
Work Reach 2

REACH 3: SEAPLANE HARBOR 1

Storage Building at
Southern end of
Reach 3

Pile Driver

0.65

55

0.20

No

NA

Vibratory Roller

0.21

55

0.06

No

NA

Caisson Drill

0.089

55

0.03

No

NA

Loaded Trucks

0.076

55

0.02

No

NA
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Nearest Building/Receptor

Vibration-Inducing
Equipment

Reference
Vibration
Level
(PPV)a

Distance
to
nearest
Receptor
(feet)b

Adjusted
Vibration
at
Building
(PPV)c

Exceed 0.5 PPV
Standard?c

Adjusted
Vibration
at
Receptor
(VdB)d

Exceed Frequent
Event Criterion
for Type 2
Receptors
(72 VdB)?

No Nighttime
Work Reach 4

REACH 4: COAST GUARD

Building C/1019C of the
U.S. Coast Guard

Pile Driver

0.65

30

0.49

No

NA

Vibratory Roller

0.21

30

0.16

No

NA

Caisson Drill

0.089

30

0.07

No

NA

Loaded Trucks

0.076

30

0.06

No

NA

REACH 5: SEAPLANE HARBOR 2

Building 1057 (Airfield
Operations Building)

Pile Driver

0.65

100

0.08

No

NA

Vibratory Roller

0.21

100

0.03

No

NA

Caisson Drill

0.089

100

0.01

No

NA

Loaded Trucks

0.076

100

0.01

No

NA

No Nighttime
Work Reach 5

REACH 6: SUPERBAY

Building 1059 (Airfield
Operations Building)

Pile Driver

0.65

100

0.08

No

NA

Vibratory Roller

0.21

100

0.03

No

NA

Caisson Drill

0.089

100

0.01

No

NA

Loaded Trucks

0.076

100

0.01

No

NA

No Nighttime
Work Reach 6

REACH 7: RUNWAY 19 END

Nearest Structure:
Building 1060
(Superbay Hangar)

Nearest Receptor:
Westin Hotel

Not a Sensitive
Receptor

Pile Driver

0.65

560

0.006

No

NA

Vibratory Roller

0.21

560

0.002

No

NA

Caisson Drill

0.089

560

0.0008

No

NA

Loaded Trucks

0.076

560

0.0007

No

NA

Pile Driver

0.65

8,200

0.0001

No

29

No

Vibratory Roller

0.21

8,200

0.00004

No

19

No

Caisson Drill

0.089

8,200

0.00002

No

12

No

Loaded Trucks

0.076

8,200

0.00001

No

11

No
Not a Sensitive
Receptor

REACH 8: RUNWAY 19 EDGE AND VSR

Nearest Structure:
Building 1060
(Superbay Hangar)
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Pile Driver

0.65

2,700

0.0006

No

NA

Vibratory Roller

0.21

2,700

0.0002

No

NA

Caisson Drill

0.089

2,700

0.00008

No

NA

Loaded Trucks

0.076

2,700

0.00007

No

NA
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Nearest Building/Receptor

Nearest Receptor:
Westin Hotel

Vibration-Inducing
Equipment

Reference
Vibration
Level
(PPV)a

Distance
to
nearest
Receptor
(feet)b

Adjusted
Vibration
at
Building
(PPV)c

Exceed 0.5 PPV
Standard?c

Adjusted
Vibration
at
Receptor
(VdB)d

Exceed Frequent
Event Criterion
for Type 2
Receptors
(72 VdB)?

Pile Driver

0.65

6,700

0.0002

No

31

No

Vibratory Roller

0.21

6,700

0.00005

No

21

No

Caisson Drill

0.089

6,700

0.00002

No

14

No

Loaded Trucks

0.076

6,700

0.00002

No

13

No
Not a Sensitive
Receptor

REACHES 9 AND 10: INTERSECTION 1 AND 2

Nearest Structure:
Building 1060
(Superbay Hangar)

Nearest Receptor:
Westin Hotel

Pile Driver

0.65

2,800

0.0005

No

NA

Vibratory Roller

0.21

2,800

0.0002

No

NA

Caisson Drill

0.089

2,800

0.00008

No

NA

Loaded Trucks

0.076

2,800

0.00003

No

NA

Pile Driver

0.65

6,500

0.0002

No

32

No

Vibratory Roller

0.21

6,500

0.00005

No

22

No

Caisson Drill

0.089

6,500

0.00002

No

15

No

Loaded Trucks

0.076

6,500

0.00002

No

14

No

REACH 11: RUNWAY 28R AND VSR RELOCATION

Nearest Structure and
Receptor: Westin Hotel

Pile Driver

0.65

6,400

0.0002

No

32

No

Vibratory Roller

0.21

6,400

0.00005

No

22

No

Caisson Drill

0.089

6,400

0.00002

No

15

No

Loaded Trucks

0.076

6,400

0.00002

No

14

No

REACH 12: RUNWAY 28 END AND VSR RELOCATION

Nearest Structure and
Receptor: Westin Hotel

Pile Driver

0.65

5,400

0.0002

No

34

No

Vibratory Roller

0.21

5,400

0.00007

No

24

No

Caisson Drill

0.089

5,400

0.00003

No

17

No

Loaded Trucks

0.076

5,400

0.000022 No

16

No

REACH 13: RUNWAY 28L AND VSR RELOCATION

Nearest Structure and
Receptor: Westin Hotel

Pile Driver

0.65

4,000

0.0003

No

38

No

Vibratory Roller

0.21

4,000

0.0001

No

28

No

Caisson Drill

0.089

4,000

0.00004

No

22

No

Loaded Trucks

0.076

4,000

0.00004

No

20

No
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Nearest Building/Receptor

Vibration-Inducing
Equipment

Reference
Vibration
Level
(PPV)a

Distance
to
nearest
Receptor
(feet)b

Adjusted
Vibration
at
Building
(PPV)c

Exceed 0.5 PPV
Standard?c

Adjusted
Vibration
at
Receptor
(VdB)d

Exceed Frequent
Event Criterion
for Type 2
Receptors
(72 VdB)?

REACH 14: MUDFLAT REACH AND VSR RELOCATION

Nearest Structure and
Receptor: Westin Hotel

Pile Driver

0.65

700

0.004

No

61

No

Vibratory Roller

0.21

700

0.001

No

51

No

Caisson Drill

0.089

700

0.0006

No

44

No

Loaded Trucks

0.076

700

0.0005

No

43

No
No Nighttime
Work Reach 15

REACH 15: MILLBRAE CHANNEL

Nearest Structure and
Receptor: Westin Hotel

Vibratory Roller

0.21

350

0.004

No

NA

Caisson Drill

0.089

350

0.002

No

NA

Loaded Trucks

0.076

350

0.001

No

NA

REACH 16: AIRPORT LANDSIDE PROTECTION

Nearest Structures:
Vibratory Roller
Building 779 (Rental Car
Caisson Drill
Center Air Train Station)
and Building 780
Loaded Trucks
(Rental Car Center)

0.21

15

0.45

No

NA

0.089

15

0.19

No

NA

0.076

15

0.16

No

NA

No Nighttime
Work Reach 16

AVIADOR LOT CONSTRUCTION STAGING AREA

Nearest Structure and
Receptor: Roblar
Avenue Residences
SOURCE:

Loaded Trucks

0.076

200

0.008

No

59

No

FTA 2018; ESA 2021; Caltrans 2020; Sutro Science 2021.

NOTES:
a PPV at 25 feet.
b Distance between approximate location of equipment and property line of structure or sensitive receptor. Propagation estimates assume a sitespecific vibration attenuation rate (“n”) of 1.5 based on FTA guidance, Caltrans Guidance, and consultation with project geologist.
c The 0.5 PPV vibration standard for modern industrial/commercial buildings applies to all structures considered in this analysis.
d The PPV or VdB level is adjusted for distance.

As shown in Table 4.B-15, vibration from construction equipment at all reaches would be below the
applicable criteria for building damage. Because groundborne vibration generated from pile driving and
other activities associated with construction is predicted to be below the 0.5 PPV threshold, constructionrelated vibration is not anticipated to result in potential groundborne vibration impacts related to building
damage and the impact is less than significant, and no mitigation measures are required.

SLEEP DISTURBANCE FROM VIBRATION
Groundborne vibration and noise can also disturb people. People are generally more sensitive to vibration
during nighttime hours when sleeping than during daytime waking hours. Construction activities associated
with the proposed project would have the potential to affect the nearest sensitive receptors to the project
site, which include the guests at the Westin and Aloft hotels. These hotels would be the closest sensitive
receptors to pile driving or other construction activity that could occur during nighttime hours for Reach 14,
Draft EIR
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and therefore could have the potential to result in sleep disturbance. For Reach 14, the hotels would be
700 feet south of pile driving activity.
Nighttime sleep disturbance impacts at these sensitive receptor locations would occur if vibration levels were
to exceed the criteria for human annoyance at Type 2 receptors (residences and hotels) during nighttime hours
established in the FTA’s Transit Noise and Vibration Impact Assessment Manual, identified in Table 4.B-8,
p. 4.B-18. Construction activity for Reaches 1–6, 15, and 16 would occur only during daytime hours;
therefore, there would be no potential for sleep disturbance at sensitive receptors located near these
reaches.
As shown in Table 4.B-15, p. 4.B-34, the maximum vibration level from pile driving (at 700 feet) would be
61 VdB, which is below the 72 VdB threshold. Similarly, the maximum vibration level from nighttime truck
deliveries at the Aviador Lot construction staging area (at 200 feet) would be 59 VdB, which is also below the
72 VdB threshold. Therefore, impacts related to sleep disturbance and groundborne vibration as a result of
construction of the proposed project would be less than significant.

VIBRATION IMPACTS TO SENSITIVE EQUIPMENT
Vibration from pile driving and other construction activities also has the potential to affect land uses that
engage in vibration-sensitive research and manufacturing, such as hospitals with vibration-sensitive
equipment or university research operations. However, none of these land uses exists within 900 feet of the
project site or construction staging areas. Navigational aids used to direct aircraft in the areas adjacent to the
runways are not vibration sensitive. As such, there would be no impact to vibration-sensitive equipment
from project-related construction activities.
Impact NO-3: Construction of the proposed project would not expose people residing or working in an
airport land use plan area to excessive noise levels. (Less than Significant)
As noted above, Reaches 7–14 are anticipated to be constructed during nighttime hours (12 a.m. to 6 a.m.) to
minimize interference with aircraft operations. The proposed shoreline protection system would be
constructed as close to the existing shoreline as possible. Because Runways 1R-19L and 1L-19R and
Runways 10R-28L and 10L-28R are located in close proximity to the existing shoreline, runway closures
would need to occur to construct Reaches 7–11 and Reaches 13 and 14. Runway closures would be limited to
the nighttime hours of 12 a.m. to 6 a.m. to minimize disruption to Airport operations. These closures would
require aircraft operations to shift to other runways during the nighttime closure periods.
During construction of Reach 7, Runways 1L-19R and 1R-19L would be temporarily closed to operations
during nighttime hours beginning in June 2025 through February 2028 (33 months). Additionally,
construction of Reach 8 would require closure of Runway 1R-19L and possibly Runway 1L-19R beginning in
March 2028 through August 2029 (18 months). The construction of Reach 14 also would require closure of
Runway 1R-19L from December 2027 through April 2028 (5 months).
During construction of Reach 12, the Airport would install temporary jet blast fences at the end of the
Runway 10-28s to allow for full use of the runway without jet blast impacting the construction area.
Therefore, no temporary nighttime runway closures are anticipated for construction of Reach 12. During
construction of Reach 13, Runway 10R-28L would be closed beginning in September 2029 through January
2031 (17 months). For Reach 11, Runway 10L-28R would be closed beginning in February 2031 through May
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2032 (16 months). For Reach 10, Runway 10L-28R would be closed during February 2031, and the same
runway would be closed during April 2031 during construction of Reach 9. Reaches 9 and 10 would be
constructed concurrently with Reach 11. In total, runway closures would occur for 84 months during
construction of Reaches 7–11, 13, and 14.
Arrivals and departures that would normally occur on the runways scheduled for closure would be shifted by
the FAA Air Traffic Services to alternative runways based on operational flow and weather. Aircraft operations
may occur on all runways during nighttime hours. Aircraft operations already occur on Runways 10L-28R and
10R-28L during nighttime hours, but the number of operations would increase on these runways during
construction of these reaches. When only Runway 1R-19L is closed, aircraft operations would primarily shift
to Runway 1L-19R.
The reassignment of operations from Runways 1L-19R and 1R-19L to Runways 10L-28R and 10R-28L during
construction of Reaches 7, 8, and 14 from June 2025 through August 2029 and the reassignment of
operations from Runway 10L-28R to Runway 10R-28L and vice versa during construction of Reaches 9, 10, 11,
and 13 from September 2029 and May 2032, would result in a temporary increase of 1.5 dB or more in aircraft
noise within Airport property. 180 To the extent possible, aircraft would depart on Runways 10L and 10R and
arrive on Runways 28L and 28R to keep the noise over the bay and away from noise-sensitive land uses,
subject to wind and visibility conditions.
While construction of the proposed project would cause temporary increases of 1.5 dB or more in aircraft
noise, these increases would occur only over airport property and would not occur over any noise-sensitive
land uses; therefore, the impact would be less than significant.

CUMULATIVE IMPACTS
CONSTRUCTION
Impact C-NO-1: Construction of the proposed project, in combination with cumulative projects, would
not result in significant noise impacts. (Less than Significant)
Cumulative projects listed in Table 4-1, p. 4-6, and mapped on Figure 4-1, p. 4-8, in Chapter 4, Environmental
Setting, Impacts, and Mitigation Measures, could combine with the proposed project to result in a significant
cumulative impact. Of the cumulative projects identified within 0.25 mile of the project site, only three would
be located within 900 feet of sensitive receptors.
The Moxy Hotel project in Millbrae would construct a 209-room, six-story hotel at 401 Millbrae Avenue in the
parking lot of the existing Aloft Hotel. An initial study prepared for the project noted that all construction
activity would be conducted during daytime hours. The analysis estimated 8-hour construction noise levels
would be 76 dBA at 100 feet, and identified a less-than-significant noise impact. 181 As shown in Table 4.B-12,
p. 4.B-27, maximum daytime construction noise from the proposed project at the nearest sensitive receptor
(the Westin Hotel) would be 71 dBA. The construction noise generated from this project combined with the
proposed project would result in a noise level of 77 dBA. Therefore, if construction activities for both projects
180
181

Landrum & Brown, Incorporated, Shoreline Protection Program Aircraft Noise Assessment, August 2022.
City of Millbrae, 401 East Millbrae Avenue Project (Moxy Hotel) Initial Study-Mitigated Negative Declaration, June 2020.
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were to overlap, the proposed project would increase noise levels by 1 dBA. As noted above, an increase of
1 dBA cannot be perceived outside of a laboratory.
The second cumulative project within 900 feet of sensitive receptors is the mixed-use residential and
commercial project at Adrian Court, located approximately 580 feet south of the Aloft Hotel. A noise-related
construction impact analysis was not prepared as part of the environmental documentation for the project.
However, this project is located an additional 400 feet southwest from the Aloft Hotel than the Moxy Hotel
project described above and is located on the other side of U.S. 101. Therefore, the proposed project would
not combine with this cumulative project to result in a significant cumulative noise impact even if
construction activities for the proposed project were to overlap.
The third cumulative project within 900 feet of sensitive receptors is the San Francisco Garter Snake
Recovery Action Plan 2019 to 2029, which would involve non-native tree removal, an alternative canal
vegetation maintenance pilot program, minor maintenance of existing infrastructure, feral cat management,
and research projects. Tree removal activities would involve sporadic use of power saws and chippers, but
such activity would be of limited duration and therefore would not result in a substantial increase in noise for
sensitive receptors located on Roblar Avenue, Aviador Avenue, Bay Street, and Corte Ana. Therefore, the
proposed project would not combine with this cumulative project to result in a significant cumulative noise
impact even if construction activities for the proposed project were to overlap.
For these reasons, noise impacts resulting from construction of the proposed project would not combine
with construction noise impacts from cumulative projects to result in a significant cumulative noise impact.
Therefore, cumulative noise impacts would be less than significant.

Impact C-NO-2: Construction of the proposed project, in combination with cumulative projects, would
not generate excessive groundborne vibration or groundborne noise levels. (Less than Significant)
As noted above, the Moxy Hotel project would construct a hotel in the parking lot of the existing Aloft Hotel.
An initial study prepared for the project noted that all construction activity would be conducted during
daytime hours. The analysis estimated vibration levels at the adjacent Aloft Hotel to be 79 VdB (0.035 PPV),
and identified a less-than-significant vibration impact. 182 As shown in Table 4.B-15, p. 4.B-34, the maximum
daytime construction vibration level at the Aloft and Westin hotels from construction activities associated
with Reach 15 (approximately 350 feet to the south) would be 0.004 PPV (61 VdB), which is below the
significance criteria for both new and historic buildings.
With regard to the potential for a cumulative vibration-related impacts on buildings or people to occur,
because vibration impacts are based on instantaneous PPV levels, worst-case groundborne vibration levels
from construction are generally determined by whichever individual piece of equipment generates the
highest vibration levels. Unlike the analysis for average noise levels, in which noise levels of multiple pieces
of equipment can be combined to generate a maximum combined noise level, instantaneous peak vibration
levels do not combine in the same way. Vibration from multiple construction sites, even if they are located
close to one another, would not combine to further increase the maximum PPV generated by the proposed

182

Ibid.
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project. Therefore, the cumulative vibration impact from construction of the proposed project in
combination with cumulative projects would not increase vibration levels.
For these reasons, vibration impacts resulting from construction of the proposed project would not combine
with vibration impacts from cumulative projects to result in a significant cumulative impact. Therefore,
cumulative groundborne noise and vibration impacts would be less than significant.
Impact C-NO-3: Construction of the proposed project, in combination with cumulative projects, would
not expose people residing or working in an airport land use plan area to excessive noise levels. (Less
than Significant)
None of the cumulative projects listed in Table 4-1, p. 4-6, and mapped on Figure 4-1, p. 4-8, in Chapter 4,
Environmental Setting, Impacts, and Mitigation Measures, would result in temporary changes to aircraft
operations during construction; therefore, the proposed project would not combine with any cumulative
projects to result in a significant cumulative noise impact related to exposing people residing or working in
an airport land use plan area to excessive noise levels during construction. Therefore, temporary cumulative
aircraft noise impacts related to construction of the proposed project would be less than significant.
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4.C Air Quality
4.C.1

Introduction

This section discusses the existing air quality conditions in the project area, identifies the regulatory
framework for air quality management, and analyzes the potential for the proposed project to affect air
quality conditions, both regionally and locally, including impacts from emissions generated on a temporary
basis from construction activities. The analysis determines whether those emissions are significant under
applicable air quality standards and identifies feasible mitigation measures for significant adverse impacts.
This section also includes an assessment of potential odor impacts and an analysis of cumulative air quality
impacts. Supplemental air quality information supporting the analysis in this section is provided in EIR
Appendix E, Air Quality Technical Memorandum.
The analysis in this section is based on a review of existing air quality conditions in the bay area region and
air quality regulations administered by the U.S. Environmental Protection Agency (U.S. EPA), the California
Air Resources Board (CARB), and the Bay Area Air Quality Management District (air district). This analysis
includes methodologies identified in the air district’s current California Environmental Quality Act (CEQA) Air
Quality Guidelines 183 and its companion documentation.

4.C.2

Environmental Setting

CLIMATE AND METEOROLOGY
The project site is in the San Francisco Bay Area Air Basin (air basin). Air quality in the basin is influenced by
such natural factors as topography, meteorology, and climate, in addition to the presence of existing air
pollution sources and ambient conditions. The air basin’s moderate climate steers storm tracks away from
the region for much of the year, although storms often affect the region from November through April. San
Francisco International Airport’s (SFO or Airport) proximity to the onshore breezes stimulated by the Pacific
Ocean through the Pacifica Gap provides generally very good air quality at the project site and surrounding
communities.
Annual temperatures in the project area average in the mid-50s (degrees Fahrenheit), ranging from the low
40s on winter mornings to the mid-70s during summer afternoons. Daily and seasonal oscillations of
temperature are small because of the moderating effects of the nearby San Francisco Bay. In contrast to the
steady temperature regime, rainfall is highly variable and confined almost exclusively to the “rainy” period
from November through April. Precipitation varies widely from year to year as shifts in the annual storm track
of a few hundred miles can mean the difference between a very wet year and drought conditions.
Atmospheric conditions such as wind speed and direction, and variable air temperatures interact with the
physical features of the landscape to influence the movement and dispersal of air pollutants, regionally. The
project site is within the Peninsula climatological subregion. Marine air traveling through the Golden Gate

183
Bay Area Air Quality Management District, California Environmental Quality Act Air Quality Guidelines, updated May 2017,
http://www.baaqmd.gov/~/media/files/planning-and-research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en, accessed May 10, 2021.
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and the Pacifica Gap is a dominant weather factor affecting dispersal of air pollutants within the region. The
prevailing wind direction at SFO is from the west at an average annual wind speed of 10.3 miles per hour. 184

AMBIENT AIR QUALITY – CRITERIA AIR POLLUTANTS
As required by the 1970 Federal Clean Air Act, the U.S. EPA initially identified six air pollutants that are
pervasive in urban environments and for which state and federal health-based ambient air quality standards
have been established. The U.S. EPA calls these pollutants “criteria air pollutants,” and the agency has
regulated them by developing specific public health-based and welfare-based criteria as the basis for setting
permissible levels. Ozone, carbon monoxide (CO), particulate matter (PM), nitrogen dioxide (NO2), sulfur
dioxide (SO2), and lead are the six criteria air pollutants originally identified by the U.S. EPA. Later, subsets of
PM were identified and permissible levels were established. These include PM of 10 microns in diameter or
less (PM10) and PM of 2.5 microns in diameter or less (PM2.5).
The air district has jurisdiction to regulate air quality within the nine-county air basin. Accordingly, the
region’s air quality monitoring network provides information on ambient concentrations of criteria air
pollutants at various locations in the San Francisco Bay Area. Table 4.C-1 presents a 5-year summary for
2016 to 2020 of the highest annual criteria air pollutant concentrations, recorded at the air quality
monitoring station closest to the project site, operated and maintained by the air district at 16th and
Arkansas streets, approximately 9 miles north of the project site. It also compares these concentrations with
the most stringent applicable ambient air quality standards (whether state or federal). As attainment with air
quality standards is determined on a basin-wide basis, it is possible for the basin to be in attainment with
state or federal standards for a given pollutant notwithstanding an exceedance for a given pollutant standard
at a local monitoring station. Concentrations shown in bold indicate only a localized exceedance of that
standard. Lead and SO2 are not included in this table because ambient lead concentrations are only
monitored on an as-warranted basis, and the air basin has never been designated as non-attainment for SO2.
Certain air pollutants have been recognized to cause notable health problems and consequential damage to
the environment either directly or in reaction with other pollutants, due to their presence in elevated
concentrations in the atmosphere. Such pollutants have been identified and regulated as part of the overall
endeavor to prevent further deterioration and facilitate improvement in air quality. The following pollutants
are regulated by the U.S. EPA and are subject to emissions control requirements adopted by federal, state,
and local regulatory agencies. As noted above, these pollutants are referred to as “criteria air pollutants” as a
result of the specific standards, or criteria, which have been adopted for them. National Ambient Air Quality
Standards (NAAQS) and California Ambient Air Quality Standards (CAAQS) for each of the criteria air
pollutants and their effects on health are summarized in Table 4.C-2, p. 4.C-4. It should be noted that the
ambient air quality standards—both federal and state—are expressed as airborne concentrations of various
pollutants. Compliance with the standards is on a regional basis. In the air basin, compliance is
demonstrated by ongoing measurements of pollutant concentrations at more than 30 air quality monitoring
stations operated by air district in all nine bay area counties.

184
Western Regional Climate Center, Website query, Prevailing Wind Direction in California, https://wrcc.dri.edu/Climate/
west_lcd_show.php?iyear=2008&sstate=CA&stag=sanfrancisco&sloc=San+Francisco, accessed May 10, 2021.
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Table 4.C-1

Summary of San Francisco Air Quality Monitoring Data (2016–2020)
Most-Stringent
Applicable
Standard

Pollutant

Number of Days Standards Were Exceeded and
Maximum Concentrations Measureda
2016

2017

2018

2019

2020

0

0

0

1

0

0.070

0.087

0.065

0.091

0.065

0

0

0

1

0

0.057

0.054

0.049

0.073

0.056

0

0

0

0

N/A

1.7

2.5

1.9

1.2

N/A

0

0

0

0

N/A

1.1

1.4

1.6

1.0

N/A

0

2

0

0

2

29

77

43

42

105

0

7

14

0

8

OZONE

Days 1-Hour Standard Exceeded
Maximum 1-Hour Concentration (ppm)

>0.090 ppmb

Days 8-Hour Standard Exceeded
Maximum 8-Hour Concentration (ppm)

>0.070 ppmc

CARBON MONOXIDE (CO)

Days 1-Hour Standard Exceeded
Maximum 1-Hour Concentration (ppm)

>20 ppmb

Days 8-Hour Standard Exceeded
Maximum 8-Hour Concentration (ppm)

>9 ppmb

SUSPENDED PARTICULATES (PM10)

Days 24-Hour Standard Exceeded
Maximum 24-Hour Concentration (µg/m )
3

>50 µg/m

3b

SUSPENDED PARTICULATES (PM2.5)

Days 24-Hour Standard Exceeded
Maximum 24-Hour Concentration (µg/m3)

>35 µg/m3c

19.6

49.9

177.4

25.4

147.3

Annual Average (µg/m )

>12 µg/m

7.5

9.7

11.7

7.7

10.5

0

0

0

0

0

0.058

0.073

0.069

0.061

0.063

3

3b,c

NITROGEN DIOXIDE (NO2)

Days 1-Hour Standard Exceeded
Maximum 1-Hour Concentration (ppm)
SOURCE:

>0.100 ppmc

California Air Resource Board, Top 4 Summary for the San Francisco Arkansas Street monitoring site, 2016–2020,
https://www.arb.ca.gov/adam/topfour/topfour1.php.

NOTES:
Bold values are in excess of applicable standard.
N/A = data not available.
ppm = parts per million; µg/m3 = micrograms per cubic meter
a

Number of days exceeded is for all days in a given year, except for particulate matter. PM10 is monitored every 12 days. Therefore, the number of
days exceeded is out of approximately 30 annual samples.
b State standard, not to be exceeded; also a federal standard, not to be exceeded more than once per year.
c Federal standard, not to be exceeded.
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Table 4.C-2

State and Federal Ambient Air Quality Standards and Attainment Status
State (CAAQSa)

Federal (NAAQSb)

Pollutant

Averaging
Time

Standard

Attainment Status

Standard

Attainment Status

Ozone

1 hour

0.09 ppm

N

NA

—c

8 hours

0.07 ppm

Nd

0.070 ppm

N

Carbon monoxide
(CO)

1 hour

20 ppm

A

35 ppm

A

8 hours

9 ppm

A

9 ppm

A

Nitrogen dioxide
(NO2)

1 hour

0.18 ppm

A

0.100 ppm

U

Annual

0.030 ppm

NA

0.053 ppm

A

1 hour

0.25 ppm

A

0.075

A

24 hours

0.04 ppm

A

0.14

A

Annual

NA

NA

0.03 ppm

A

24 hours

50 µg/m3

N

150 µg/m3

U

Annuale

20 µg/m3

N

NA

NA

24 hours

NA

NA

35 µg/m3

N

Annual

12 µg/m3

N

12 µg/m3

A

Sulfates

24 hours

25 µg/m

A

NA

NA

Lead

30 days

1.5 µg/m3

A

NA

NA

Cal. quarter

NA

NA

1.5 µg/m3

Rolling 3-month average

NA

NA

0.15 µg/m

A

Hydrogen sulfide

1 hour

0.03 ppm

U

NA

NA

Visibility-reducing
particles

8 hours

—f

A

NA

NA

Vinyl chloride

24 hours

0.010 ppm
(26 µg/m3)

No information
available

NA

NA

Sulfur dioxide (SO2)

Particulate matter
(PM10)
Fine particulate
matter (PM2.5)

SOURCE:

3

A
3

Bay Area Air Quality Management District, Standards and Attainment Status, 2021, https://www.baaqmd.gov/about-airquality/research-and-data/air-quality-standards-and-attainment-status, accessed July 15, 2021.

ABBREVIATIONS: A = Attainment; N = Nonattainment; U = Unclassified; NA = Not Applicable, no applicable standard; ppm = parts per million; µg/m3
= micrograms per cubic meter
NOTES:
SAAQS = State ambient air quality standards (California). SAAQS for ozone, CO (except Lake Tahoe), SO2 (1-hour and 24-hour), NO2, particulate
matter, and visibility-reducing particles are values that are not to be exceeded. All other State standards shown are values not to be equaled or
exceeded.
b NAAQS = national ambient air quality standards. NAAQS, other than ozone and particulates, and those based on annual averages or annual
arithmetic means, are not to be exceeded more than once a year. The 8-hour ozone standard is attained when the three-year average of the
fourth highest daily concentration is 0.08 ppm or less. The 24-hour PM10 standard is attained when the three-year average of the 99th percentile
of monitored concentrations is less than the standard. The 24-hour PM2.5 standard is attained when the three-year average of the 98th
percentile is less than the standard.
c The U.S. EPA revoked the national 1-hour ozone standard on June 15, 2005.
d This state 8-hour ozone standard was approved in April 2005 and became effective in May 2006.
e State standard = annual geometric mean; national standard = annual arithmetic mean.
f Statewide visibility-reducing particle standard (except Lake Tahoe Air Basin): Particles in sufficient amount to produce an extinction coefficient
of 0.23 per kilometer when the relative humidity is less than 70 percent. This standard is intended to limit the frequency and severity of visibility
impairment due to regional haze and is equivalent to a 10-mile nominal visual range.
a
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NAAQS and CAAQS have been set at levels considered safe to protect public health, including the health of
sensitive populations such as asthmatics, children, and the elderly with a margin of safety, and to protect
public welfare, including protection against decreased visibility and damage to animals, crops, vegetation,
and buildings. As explained by CARB, “An air quality standard defines the maximum amount of a pollutant
averaged over a specified period of time that can be present in outdoor air without any harmful effects on
people or the environment.” 185 That is, if a region is in compliance with the ambient air quality standards, its
regional air quality can be considered protective of public health. The NAAQS are statutorily required to be
set by the U.S. EPA at levels that are “requisite to protect the public health.” 186 Therefore, the closer a region
is to attaining a particular NAAQS, the lower the human health impact is from that pollutant.
A brief description of the health effects of exposure to criteria air pollutants is provided below.

OZONE
Ozone is a secondary air pollutant produced in the atmosphere through a complex series of photochemical
reactions involving reactive organic gases (ROGs, also sometimes referred to as volatile organic compounds
[VOCs] by some regulatory agencies) and oxides of nitrogen (NOX) in the presence of sunlight. The main
sources of ROG and NOX, often referred to as ozone precursors, are combustion processes (including motor
vehicle engines) and the evaporation of solvents, paints, and fuels. In the bay area, automobiles are the
single largest source of ozone precursors. Ozone is referred to as a regional air pollutant because its
precursors are transported and diffused by wind concurrently with ozone production through the
photochemical reaction process. Ozone causes eye irritation, airway constriction, and shortness of breath
and can aggravate existing respiratory diseases, such as asthma, bronchitis, and emphysema. 187
’

’

As shown in Table 4.C-1, p. 4.C-3, the most stringent applicable standards (the state 1-hour standard of
0.09 parts per million [ppm] and the federal 8-hour standard of 0.07 ppm) were exceeded in San Francisco in
2019.

CARBON MONOXIDE
CO is an odorless, colorless gas usually formed as a result of the incomplete combustion of fuels. The single
largest source of CO is motor vehicles; the highest emissions occur during low travel speeds, stop-and-go
driving, cold starts, and hard acceleration. Exposure to high concentrations of CO reduces the oxygencarrying capacity of the blood and can cause headaches, nausea, dizziness, and fatigue; impair central
nervous system function; and induce angina (chest pain) in persons with serious heart disease. Very high
levels of CO can be fatal. Table 4.C-1, p. 4.C-3, shows that the more stringent state CO standards were not
exceeded between 2016 and 2019. Monitored data for CO from 2020 are not available.

PARTICULATE MATTER
Particulate matter is a class of air pollutants that consists of heterogeneous solid and liquid airborne
particles from man-made and natural sources. Particulate matter regulated by the state and federal Clean Air
Acts is measured in two size ranges: PM10 for particles less than 10 microns in diameter, and PM2.5 for particles
185
California Air Resources Board (CARB), “California Ambient Air Quality Standards (CAAQS),”
https://www.arb.ca.gov/research/aaqs/caaqs/caaqs.htm, accessed October 5, 2021.
186
42 U.S. Code Chapter 7409 – National primary and secondary ambient air quality standards, https://www.law.cornell.edu/uscode/text/42/7409,
accessed October 5, 2021.
187

California Air Resources Board (CARB), “Ozone and Health,” https://ww2.arb.ca.gov/resources/ozone-and-health, accessed February 21, 2022.
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less than 2.5 microns in diameter. In the bay area, motor vehicles generate about one-half of the air basin’s
particulates, through tailpipe emissions as well as brake pad and tire wear. Wood burning in fireplaces and
stoves, industrial facilities, and ground-disturbing activities such as construction are other sources of fine
particulates. These fine particulates are small enough to be inhaled into the deepest parts of the human lung
and can cause adverse health effects. According to CARB, studies in the United States and elsewhere “have
demonstrated a strong link between elevated particulate levels and premature deaths, hospital admissions,
emergency room visits, and asthma attacks,” and studies of children’s health in California have
demonstrated that particle pollution “may significantly reduce lung function growth in children.” 188 CARB
also reports that statewide attainment of particulate matter standards could prevent thousands of
premature deaths, lower hospital admissions for cardiovascular and respiratory disease and asthma-related
emergency room visits, and avoid hundreds of thousands of episodes of respiratory illness in California.
Among the criteria air pollutants that are regulated, particulates appear to represent a serious ongoing
health hazard. In 1999, the air district reported in its CEQA Air Quality Guidelines that studies had shown that
elevated particulate levels contribute to the death of approximately 200 to 500 people per year in the bay
area. High levels of particulate matter can exacerbate chronic respiratory ailments, such as bronchitis and
asthma, and have been associated with increased emergency room visits and hospital admissions.
PM2.5 is of particular concern because epidemiologic studies have demonstrated that people who live near
freeways and high-traffic roadways have poorer health outcomes, including increased asthma symptoms
and respiratory infections, and decreased pulmonary function and lung development in children. 189 New
studies are also showing that long-term average exposure to PM2.5 is associated with an increased risk of
death from the novel coronavirus 2019 disease (COVID-19) in the United States. One study found that an
increase of 1 microgram per cubic meter (µg/m3) in PM2.5 is associated with an 8 percent increase in the
COVID-19 death rate. 190 The increase in wildfire smoke also could have contributed to increased cases of
COVID-19. 191 Note that these studies all demonstrate a correlational relationship between exposure to PM2.5
and increases in the COVID-19 death rate, not a causal relationship.
Table 4.C-1, p. 4.C-3, shows that the state 24-hour PM10 standard of 50 micrograms per cubic meter (µg/m3)
was exceeded on two days in 2017 and two days in 2020. The federal 24-hour PM2.5 standard was exceeded on
7 days per year in 2017, 14 days per year in 2018, and 8 days per year in 2020. The state annual average
standard was not exceeded between 2016 and 2020.

NITROGEN DIOXIDE
NO2 is a reddish-brown gas that is a byproduct of combustion processes. Automobiles and industrial operations
are the main sources of NO2. Aside from its contribution to ozone formation, NO2 can increase the risk of
acute and chronic respiratory disease and reduce visibility. NO2 may be visible as a coloring component on
188
California Air Resources Board (CARB), Inhalable particulate Matter and Health (PM2.5 and PM10), https://ww2.arb.ca.gov/resources/inhalableparticulate-matter-and-health, accessed December 1, 2021.
189
San Francisco Department of Public Health, Assessment and Mitigation of Air Pollutant Health Effect from Intra-urban Roadways: Guidance for Land
Use Planning and Environmental Review, May 2008, http://www.sfhealthequity.org/component/jdownloads/summary/3-air/90-assessment-andmitigation-of-air-pollutant-health-effects-from-intra-urban-roadways-guidance-for-land-use-planning-and-environmental-review?Itemid=62, accessed
July 15, 2021.
190
Wu, X., R. C. Nethery, B. M. Sabath, D. Braun, and F. Dominici, Exposure to Air Pollution and COVID-19 Mortality in the United States, April 24, 2020,
medRxiv 2020.04.05.20054502, https://www.medrxiv.org/content/10.1101/2020.04.05.20054502v2, accessed September 15, 2021. Note that this
article has not yet been peer-reviewed.
191
Xiaodan Zhou, Kevin Josey, Leila Kamareddine, Miah C. Caine, Tianjia Liu, Loretta J. Mickley, Matthew Cooper, and Francesca Dominici, Excess of
COVID-19 Cases and Deaths due to Fine Particulate Matter Exposure During the 2020 Wildfires in the United States, August 13, 2021,
https://pubmed.ncbi.nlm.nih.gov/34389545/, accessed September 15, 2021.
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high pollution days, especially in conjunction with high ozone levels. In 2010, the U.S. EPA implemented a
new 1-hour NO2 standard presented in Table 4.C-2, p. 4.C-4. On November 15, 2012, CARB approved a
revision to the State Implementation Plan for implementing the 2010 federal NO2 standards. All areas in
California are designated as attainment/unclassified for the federal NO2 standards. 192 Table 4.C-1, p. 4.C-3,
shows the new federal standard was not exceeded at the San Francisco station between 2016 and 2020.
The U.S. EPA also has established requirements for a new monitoring network to measure NO2
concentrations near major roadways in urban areas with a population of 500,000 or more. Sixteen new nearroadway monitoring sites are required in California, three of which are in the bay area. These monitors are
located in Berkeley, Oakland, and San Jose. The new monitoring data has not resulted in a need to change
area attainment designations. 193

SULFUR DIOXIDE
SO2 is a colorless acidic gas with a strong odor. It is produced by the combustion of sulfur-containing fuels
such as oil, coal, and diesel. SO2 has the potential to damage materials and can cause health effects at high
concentrations. It can irritate lung tissue and increase the risk of acute and chronic respiratory disease. 194,195
SO2 monitoring was terminated at the San Francisco station in 2009 because the state standard for SO2 is
being met in the bay area, and pollutant trends suggest that the air basin will continue to meet this standard
for the foreseeable future.
In 2010, the U.S. EPA implemented a new 1-hour SO2 standard presented in Table 4.C-1, p. 4.C-3. The U.S. EPA
has initially designated the air basin as an attainment area for SO2. Similar to the new federal standard for
NO2, the U.S. EPA has established requirements for a new monitoring network to measure SO2
concentrations. 196 No additional SO2 monitors are required for the bay area because the air basin has never
been designated as non-attainment for SO2 and no State Implementation Plan or maintenance plans have
been prepared for SO2. 197

LEAD
Leaded gasoline (phased out in the United States beginning in 1973), paint (on older houses and cars),
smelters (metal refineries), and manufacture of lead storage batteries have been the primary sources of lead
released into the atmosphere. Lead has a range of adverse neurotoxic health effects, which put children at
special risk. Some lead-containing chemicals cause cancer in animals. Lead levels in the air have decreased
substantially since leaded gasoline was eliminated. Ambient lead concentrations are only monitored on an
as-warranted, site-specific basis in California. On October 15, 2008, the U.S. EPA strengthened the national
ambient air quality standard for lead by lowering it from 1.5 µg/m3 to 0.15 µg/m3. The U.S. EPA revised the
monitoring requirements for lead in December 2010. These requirements focus on airports and large urban
192
California Air Resources Board, State Implementation Plan Revision for Federal Nitrogen Dioxide Standard Infrastructure Requirements, October
2012, http://www.arb.ca.gov/desig/no2isip.pdf, accessed July 15, 2021.
193
Bay Area Air Quality Management District, 2013 Air Monitoring Network Plan, July 2014, https://www.baaqmd.gov/about-air-quality/air-qualitymeasurement/ambient-air-monitoring-network, accessed September 16, 2021.
194
Bay Area Air Quality Management District, California Environmental Quality Act Air Quality Guidelines, p. B-2,
https://www.baaqmd.gov/~/media/files/planning-and-research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en, September 15, 2021.
195
Ibid., p. C-16.
196
United States Environmental Protection Agency, Fact Sheet: Revisions to the Primary National Ambient Air Quality Standard, Monitoring Network, and
Data Reporting Requirements for Sulfur Dioxide, May 2016, https://www.epa.gov/sites/default/files/201605/documents/final_primary_naaqs_factsheet.pdf, accessed September 15, 2021.
197
Bay Area Air Quality Management District, 2012 Air Monitoring Network Plan, July 1, 2013, p. 30, https://www.baaqmd.gov/~/media/files/technicalservices/2012_network_plan.pdf?la=en, accessed September 15, 2021.
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areas resulting in an increase in 76 monitors nationally. 198 Lead monitoring stations in the bay area are
located at Palo Alto Airport, Reid-Hillview Airport (San Jose), and San Carlos Airport. Non-airport locations
for lead monitoring are located in Redwood City and San Jose.

AIR QUALITY INDEX
The U.S. EPA developed the Air Quality Index scale to make the public health impacts of air pollution
concentrations easily understandable. The index, much like an air quality “thermometer,” translates daily air
pollution concentrations into a number on a scale between 0 and 500. The numbers in the scale are divided
into six color-coded ranges, with numbers 0 through 500 as outlined below:


Green (0–50) indicates “good” air quality. No health impacts are expected when air quality is in the
green range.



Yellow (51–100) indicates air quality is “moderate.” Unusually sensitive people should consider limiting
prolonged outdoor exertion.



Orange (101–150) indicates air quality is “unhealthy for sensitive groups.” Active children and adults,
and people with respiratory disease, such as asthma, should limit outdoor exertion.



Red (151–200) indicates air quality is “unhealthy.” Active children and adults, and people with
respiratory disease, such as asthma, should avoid prolonged outdoor exertion; everyone else, especially
children, should limit prolonged outdoor exertion.



Purple (201–300) indicates air quality is “very unhealthy.” Active children and adults, and people with
respiratory disease, such as asthma, should avoid prolonged outdoor exertion; everyone else, especially
children, should limit outdoor exertion.



Maroon (301–500) indicates air quality is “hazardous.” This would trigger health warnings of emergency
conditions, and the entire population is more likely to be affected.

The Air Quality Index numbers refer to specific amounts of pollution in the air. They are based on the federal
air quality standards for ozone, CO, NO2, SO2, PM10, and PM2.5. In most cases, the federal standard for these air
pollutants corresponds to the number 100 on the index chart. Thus, if the concentration of any of these
pollutants rises above its respective standard, the air quality can be unhealthy for the public. In determining
the air quality forecast, local air districts use the anticipated concentration measurements for each of the
major pollutants, convert them into index numbers, and determine the highest index for each zone in a district.
Readings below 100 on the Air Quality Index scale would not typically affect the health of the general public
(although readings in the moderate range of 50 to 100 may affect unusually sensitive people). Levels above
300 rarely occur in the United States, and readings above 200 have not occurred in the bay area in decades,
with the exception of the October 2017 and November 2018 wildfires north of San Francisco and the
August/September 2020 complex wildfires that occurred throughout the bay area. 199 Wildfires appear to be

198
United States Environmental Protection Agency, Fact Sheet: Revisions to Lead Ambient Air Quality Monitoring Requirements, March 2016,
https://www.epa.gov/sites/default/files/2016-03/documents/leadmonitoring_finalrule_factsheet.pdf, accessed September 15, 2021.
199

Bay Area Air Quality Management District, Current Air Quality, http://www.baaqmd.gov/about-air-quality/current-air-quality, accessed
September 15, 2021.
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occurring with increasing frequency in California and the bay area as the climate changes (since 2000, 17 of
the state’s 20 largest wildfires and 16 of the state’s 20 most destructive fires on record have occurred). 200
As a result, the Air Quality Index in several neighboring counties reached the “very unhealthy” and
“hazardous” designations, ranging from values of 201 to above 350. During those periods, the air district
issued “Spare the Air” alerts and recommended that individuals stay inside with windows closed and refrain
from significant outdoor activity.
Air Quality Index statistics over recent years indicate that air quality in the bay area is predominantly in the
“Good” or “Moderate” categories and healthy on most days for most people. Historical air district data
indicate that the air basin experienced air quality in the red level (unhealthy) on 46 days between 2016 and
2021. As shown in Table 4.C-3, the air basin had a total of 120 red-level or orange-level (unhealthy or
unhealthy for sensitive groups) days between 2016 and 2021. A number of these days are attributable to the
increasing frequency of wildfires. This table also shows that the air basin experienced a total of 9 purple level
(very unhealthy) days in between 2016 and 2021.
Table 4.C-3

Air Quality Index Statistics for the Air Basin
Number of Days by Year

AQI Statistics for Air Basin

2016

2017

2018

2019

2020

2021

Unhealthy for Sensitive Groups (Orange) AQI: 151-200

13

9

8

10

34

9

Unhealthy (Red) AQI: 201-300

2

9

8

0

17

1

Very Unhealthy (Purple) AQI: 301-500

0

3

5

0

1

0

SOURCE:

Bay Area Air Quality Management District, 2021.

TOXIC AIR CONTAMINANTS AND LOCAL HEALTH RISKS AND HAZARDS
In addition to criteria air pollutants, individual projects may emit toxic air contaminants (TACs). TACs
collectively refer to a diverse group of air pollutants that may cause chronic (i.e., of long duration) and acute
(i.e., severe but short-term) adverse effects on human health, including carcinogenic effects. Human health
effects of TACs include birth defects, neurological damage, cancer, and death. There are hundreds of
different types of TACs with varying degrees of toxicity. Thus, individual TACs vary greatly in the health risk
they present; at a given level of exposure, one T A C may pose a hazard that is many times greater than another.
’

’

’

’

’

Unlike criteria air pollutants, TACs are not subject to ambient air quality standards but are regulated by the
air district using a risk-based approach to determine which sources and which pollutants to control as well as
the degree of control. A health risk assessment is an analysis that estimates human health exposure to toxic
substances, and when considered together with information regarding the toxic potency of the substances, a
health risk assessment provides quantitative estimates of health risks. 201
’

200
Cal Fire, Stats & Events, Top 20 Largest California Wildfires, April 28, 2021, https://www.fire.ca.gov/media/4jandlhh/top20_acres.pdf, and Top 20
Most Destructive California Wildfires, April 28, 2021, https://www.fire.ca.gov/media/t1rdhizr/top20_destruction.pdf, accessed September 15, 2021.
201
In general, a health risk assessment is required if the air district concludes that projected emissions of a specific air toxic compound from a proposed
new or modified source suggest a potential public health risk. The applicant is then subject to a health risk assessment for the source in question. Such an
assessment generally evaluates chronic, long-term effects, estimating the increased risk of cancer as a result of exposure to one or more TAC s.
’
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Exposure assessment guidance published by the air district in January 2016 adopts the assumption that
residences would be exposed to air pollution 24 hours per day, 350 days per year, for 30 years. 202 Therefore,
assessments of air pollutant exposure to residents typically result in the greatest adverse health outcomes of
all population groups.
Exposures to fine PM (PM2.5) are strongly associated with mortality, respiratory diseases, and poor lung
development in children, and other health effects, such as hospitalization for cardiopulmonary disease. 203
Diesel particulate matter (DPM), a byproduct of diesel fuel combustion, is also of concern. CARB identified
DPM as a TAC in 1998, primarily based on evidence demonstrating cancer effects in humans. 204 The
estimated cancer risk from exposure to diesel exhaust is much higher than the risk associated with any other
TAC routinely measured in the region.
In addition to monitoring criteria air pollutants, both the air district and CARB operate TAC monitoring
networks in the air basin. These stations measure 10 to 15 TACs, depending on the specific station. The TACs
selected for monitoring are those that traditionally have been found in the highest concentrations in
ambient air and therefore tend to produce the most significant risk. The nearest air district ambient TAC
monitoring station to the proposed project area is the station at 10 Arkansas Street in San Francisco. The
ambient concentrations of carcinogenic TACs measured at the Arkansas Street station, approximately
9 miles north of the project site, are presented in Table 4.C-4. The estimated cancer risk from a lifetime
exposure (70 years) to these substances is also reported in the table. When TAC measurements at this station
are compared to ambient concentrations of various TACs for the bay area as a whole, the cancer risks
associated with mean TAC concentrations in San Francisco are similar to those for the bay area as a whole.
Therefore, the estimated average lifetime cancer risk resulting from exposure to TAC concentrations
monitored at the San Francisco station do not appear to be any greater than for the bay area as a region.
’

’

’

’

ROADWAY-RELATED POLLUTANTS
Motor vehicles are responsible for a large share of air pollution, especially in California. Vehicle tailpipe
emissions contain diverse forms of particles and gases, and vehicles also contribute to particulates by
generating road dust and tire wear. Epidemiologic studies have demonstrated that people living close to
freeways or busy roadways have poorer health outcomes, including increased asthma symptoms and
respiratory infections, and decreased pulmonary function and poor lung development in children. Air
pollution monitoring conducted in conjunction with epidemiologic studies has confirmed that roadwayrelated health effects vary with modeled exposure to PM and NO2. In traffic-related studies, the additional
non-cancer health risk attributable to roadway proximity was seen within 1,000 feet of the roadway and was
strongest within 300 feet. 205 As a result, CARB recommends that new sensitive land uses not be located
within 500 feet of a freeway or urban roads carrying 100,000 vehicles per day.

202
Bay Area Air Quality Management District, Air Toxics NSR Program Health Risk Assessment (HRA) Guidelines, January 2016,
https://www.baaqmd.gov/~/media/files/planning-and-research/permit-modeling/hra_guidelines_12_7_2016_clean-pdf.pdf?la=en, accessed
September 15, 2021.
203
San Francisco Department of Public Health, Assessment and Mitigation of Air Pollutant Health Effects from Intra-Urban Roadways: Guidance for Land
Use Planning and Environmental Review, May 2008, https://www.gsweventcenter.com/Draft_SEIR_References/2008_0501_SFDPH.pdf, accessed
September 15, 2021.
204
CARB, Fact Sheet: The Toxic Air Contaminant Identification Process: Toxic Air Contaminant Emissions from Diesel-fueled Engines, October 1998,
https://ww2.arb.ca.gov/sites/default/files/classic/toxics/dieseltac/factsht1.pdf, accessed September 15, 2021.
205
CARB, Air Quality and Land Use Handbook: A Community Health Perspective, April 2005. https://ww3.arb.ca.gov/ch/handbook.pdf, accessed
September 15, 2021.
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Table 4.C-4

Annual Average Ambient Concentrations of Carcinogenic Toxic Air Contaminants
Measured at Air District Monitoring Station in 2019, 10 Arkansas Street, San Francisco

Substance

Concentration
GASEOUS TAC S

Cancer Risk per Million

(ppb)

’

Acetaldehyde

0.38

6

Benzene

0.111

29

1,3-Butadiene

0.024

26

Carbon Tetrachloride

0.069

53

Formaldehyde

1.29

27

Perchloroethylene

0.006

0.7

Methylene Chloride

0.078

0.8

Chloroform

0.017

1

Trichloroethylene

0.01

0.3

PARTICULATE TAC S
’

Chromium (Hexavalent)

(ng/m )
3

0.043

18

Total Risk for All TAC s

161.8

’

SOURCE:

California Air Resources Board, Ambient Air Toxics Summary, 2019, http://www.arb.ca.gov/adam/toxics/sitesubstance.html,
accessed September 13, 2021.

ABBREVIATIONS:
TACs = toxic air contaminants; ppb = part per billion; ng/m3 = nanograms per cubic meter.
’

DIESEL PARTICULATE MATTER
The exhaust from diesel engines includes hundreds of different gaseous and particulate components, many
of which are toxic. Mobile sources such as trucks and buses are among the primary sources of diesel
emissions, and concentrations of DPM are higher near heavily traveled highways. CARB estimated average
bay area cancer risk from exposure to diesel particulate, based on a population-weighted average ambient
diesel particulate concentration, at about 480 in 1 million as of the year 2000, which is much higher than the
risk associated with any other toxic air pollutant routinely measured in the region.
In 2000, CARB approved a comprehensive Diesel Risk Reduction Plan to reduce diesel emissions from both
new and existing diesel-fueled vehicles and engines. Subsequent CARB regulations apply to new trucks and
diesel fuel. With new controls and fuel requirements, 60 trucks built in 2007 would have the same particulate
exhaust emissions as one truck built in 1988. 206 The regulation was anticipated to result in an 80 percent
decrease in statewide diesel health risk in 2020 as compared with the diesel risk in 2000. Many of the
measures of the Diesel Risk Reduction Plan have been approved and adopted, including the federal on-road
and off-road 207 diesel engine emission standards for new engines, as well as adoption of regulations for low
sulfur fuel in California. Subsequent regulations regarding on-road diesel truck retrofits with particulate
206
Pollution Engineering, New Clean Diesel Fuel Rules Start, July 2, 2006, https://sj-admin.s3-us-west-2.amazonaws.com/2006_0700PollutionEngineering_NewCleanDiesel.pdf, accessed September 15, 2021.
207
Non-road is the term EPA uses for vehicles and equipment that are not on-road; in California the term is off road.
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matter controls, 2010 or later engine standards, and fleet average emission rate standards to increase vehicle
turnover have resulted in much lower DPM and PM2.5 emissions over time. It is estimated that these
regulations reduced diesel particulate emissions 78 percent from 1990 levels. 208
Despite notable emission reductions, the board recommends that proximity to sources of DPM emissions be
considered in the siting of new sensitive land uses (or sensitive receptors). The board notes that these
recommendations are advisory and should not be interpreted as defined “buffer zones,” and that local
agencies must balance other considerations, including transportation needs, the benefits of urban infill,
community economic development priorities, and other quality of life issues. With careful evaluation of
exposure, health risks, and affirmative steps to reduce risk where necessary, CARB’s position is that infill
development, mixed use, higher density, transit-oriented development, and other concepts that benefit
regional air quality can be compatible with protecting the health of individuals at the neighborhood level. 209

SENSITIVE RECEPTORS
Air quality does not affect every individual in the population in the same way, and some groups are more
sensitive to adverse health effects than others. More sensitive population groups include: the elderly and the
young; those with higher rates of respiratory disease, such as asthma and chronic obstructive pulmonary
disease; and those with other environmental or occupational health exposures (e.g., indoor air quality) that
affect cardiovascular or respiratory diseases. The air district defines sensitive receptors as children, adults,
and seniors occupying or residing in residential dwellings, schools, childcare centers, hospitals, and seniorcare facilities. Workers are generally not considered sensitive receptors because all employers must follow
regulations set forth by the Occupation Safety and Health Administration to ensure the health and well-being
of their employees. 210
The proximity of sensitive receptors to motor vehicles is an air pollution concern, especially in urban areas
where building setbacks are limited and roadway volumes are higher than suburban locations of the bay area.
Existing sensitive receptors evaluated in this analysis include a representative sample of known residents (child
and adult) in the surrounding area, and other sensitive receptors (school children, childcare facilities, etc.)
located in the surrounding community and along the expected travel routes of the on-road delivery and haul
trucks within the project vicinity. The health risk impact analysis in this document also includes sensitive
receptors located within a distance of 3,280 feet (1,000 meters) from the project site, consistent with the 2020
San Francisco Citywide Health Risk Assessment (2020 Citywide HRA) modeling. 211 There are numerous
residential receptors located within 3,280 feet of the project site, all of which are located west of U.S. 101. In
addition to the residential sensitive receptors, eight schools and seven childcare facilities are located within
3,280 feet of the project site. See Figure 4.C-1 for the location of non-residential sensitive receptors. In addition
to these sensitive receptors, the Safe Harbor Shelter for homeless individuals is located near the SamTrans
north base bus yard directly north of the project site. Stays at this shelter are limited to 90 days, so the exposure
of occupants would not be as long as the school and childcare sensitive receptors shown in Figure 4.C-1.
Nevertheless, this sensitive receptor was included in the health risk impact analysis.

208
CalMatters, New Study: California’s Trailblazing Diesel Rules Save Lives, https://calmatters.org/environment/2021/03/california-diesel-rules,
accessed October 14, 2021.
209
CARB, Air Quality and Land Use Handbook: A Community Health Perspective, April 2005, http://www.arb.ca.gov/ch/.pdf, accessed February 12, 2019.
210
Bay Area Air Quality Management District, Recommended Methods for Screening and Modeling Local Risks and Hazards, May 2011, p. 12.
211
San Francisco Department of Public Health, and San Francisco Planning Department, The San Francisco Citywide Health Risk Assessment: Technical
Support Documentation, September 2020.
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Modeling Domain
Project Property
Aviador Lot and Plot 16D

Sensitive Receptors

101

Childcare
School
Health Care Facility

Plot 16D

S a n

North Brae
School

F r a n c i s c o

B a y

Sweet Pea
WeeCare

380

C&C Care Home

California
Montessori School
Reach for the Stars

Belle Air
Elementary School
Life Time Home
82

Little Scholar
Preschool & Daycare
Elle's Care Home
Brenner's Retirement Home

Happy Hall Schools
Ingrid's Daycare

Capuchino High School
Cadence Millbrae Retirement Home

Lomita Park Elementary School
Milbrae Nursery School

My First Steps Home Daycare

St Dunstan School
St Dunstan Extention Program

Diyamonte Poste Acute Care Nursing Home

Millbrae Manor Assisted Living

Aviador Lot
San Mateo County
Rop School
Burlingame Skilled Nursing

N

0

3,000
Feet

SOURCE: SFO, 2022; ESA, 2022
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FIGURE 4.C-1
NON-RESIDENTIAL SENSITIVE RECEPTORS
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EXISTING STATIONARY SOURCES OF AIR POLLUTION
The air district’s inventory of permitted stationary sources of emissions shows over two dozen permitted
stationary emission facilities present within or near 3,280 feet (1,000 meters) of the project site. The majority
of these permitted facilities include stationary diesel engines for power generators and fuel stations. 212

MOBILE SOURCES OF AIR POLLUTION
U.S. 101, Millbrae Avenue, and San Bruno Avenue are the freeways and arterial roadways within 3,280 feet
(1,000 meters) of the project site that carry at least 10,000 vehicles in annual average daily traffic based on
the Transportation Analysis. 213 This traffic contributes to concentrations of PM2.5, DPM, and other air
contaminants emitted from motor vehicles near the street level. Other “non-permitted” mobile sources of air
pollution (e.g., railyards, trucking distribution facilities, and high-volume fueling stations) located within
3,280 feet (1,000 meters) of the project site include Caltrain operations.

ODORS
Sources that typically generate odors include wastewater treatment and pumping facilities; landfills, transfer
stations, and composting facilities; petroleum refineries, asphalt batch plants, chemical (including
fiberglass) manufacturing, and metal smelters; painting and coating operations; rendering plants; coffee
roasters and food processing facilities; and animal feed lots and dairies. The only source of odorous
emissions at or near the project site is the Mel Leong Treatment Plant, located on the northeast end of the
project site and over 1 mile from the closest residential sensitive receptor.

4.C.3

Regulatory Framework

FEDERAL
The 1970 Clean Air Act (most recently amended in 1990) requires that regional planning and air pollution
control agencies prepare a regional air quality plan to outline the measures by which both stationary and
mobile sources of pollutants will be controlled in order to achieve all standards by the deadlines specified in
the act. These ambient air quality standards are intended to protect the public health and welfare, and they
specify the concentration of pollutants (with an adequate margin of safety) to which the public can be
exposed without adverse health effects. They are designed to protect those segments of the public most
susceptible to respiratory distress, including asthmatics, the very young, the elderly, people weakened from
other illness or disease, or persons engaged in strenuous work or exercise. Healthy adults can tolerate
occasional exposure to air pollution levels that are somewhat above ambient air quality standards before
adverse health effects are observed.
The current attainment status for the air basin, with respect to federal standards, is summarized in
Table 4.C-2, p. 4.C-4. In general, the basin experiences low concentrations of most pollutants when compared
to federal standards, except for ozone and PM (PM10 and PM2.5), for which standards are exceeded periodically
(see Table 4.C-1, p. 4.C-3).

212
Fugitive TAC sources include spray booths for transit vehicle repair, graffiti removal chemicals, a burnout oven, and automotive cleaning
chemicals for transit vehicles.
213
LCW Consulting, SFO Shoreline Protection Program CEQA Analysis – Estimation of Project Travel Demand during Construction Activities, November
2021.
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The air basin is in attainment for other criteria air pollutants, with the exception of the 24-hour standards for
PM10 and PM2.5, for which the bay area is designated as “Unclassified” and non-attainment, respectively.
“Unclassified” is defined by the Clean Air Act as any area that cannot be classified, on the basis of available
information, as meeting or not meeting the national primary or secondary ambient air quality standard for
the pollutant. The air basin is designated as an attainment area with respect to the federal annual average
PM2.5 standard.

STATE
CALIFORNIA CLEAN AIR ACT
Although the federal Clean Air Act established national ambient air quality standards, individual states
retained the option to adopt more stringent standards and to include other pollution sources. California had
already established its own air quality standards when federal standards were established, and because of
the unique meteorological conditions in California, there is considerable diversity between the state and
national ambient air quality standards, as shown in Table 4.C-2, p. 4.C-4. California ambient standards are at
least as protective as national ambient standards and are often more stringent.
In 1988, California passed the California Clean Air Act (California Health and Safety Code sections 39600 et
seq.), which, like its federal counterpart, required the designation of areas as in attainment or in
nonattainment, but based these designations on state ambient air quality standards rather than the federal
standards. As indicated in Table 4.C-2, p. 4.C-4, the air basin is designated as “nonattainment” for state
ozone, PM10, and PM2.5 standards, and is designated as “attainment” for the other pollutants.

TOXIC AIR CONTAMINANTS
In 2005, CARB approved a regulatory measure to reduce emissions of toxic and criteria air pollutants by
limiting the idling of new heavy-duty diesel vehicles. The regulations generally limit idling of commercial
motor vehicles (including buses and trucks) within 100 feet of a school or residential area for more than
5 consecutive minutes or periods aggregating more than 5 minutes in any 1 hour. Buses or vehicles also must
turn off their engines upon stopping at a school and must not turn their engines on more than 30 seconds
before beginning to depart from a school. Also, Senate Bill 352 was adopted in 2003 and limits locating
public schools within 500 feet of a freeway or busy traffic corridor.

ON-ROAD DIESEL TRUCKS AND OFF-ROAD DIESEL EQUIPMENT
CARB also has adopted rules for new diesel trucks and for off-road diesel equipment. Along with rules
adopted by the U.S. EPA, these regulations have resulted in substantially more stringent emissions standards
for new diesel trucks and new off-road diesel equipment, such as construction vehicles. Effective January
2011, both the U.S. EPA and CARB adopted so-called Interim Tier 4 standards for new equipment with diesel
engines of 175 hp or greater. The interim Tier 4 emissions standards for particulate matter are about
85 percent more restrictive than previous emissions standards (Tier 2 or Tier 3, depending on the size of the
engine 214) for these larger off-road engines. As a result, use of engines that meet the interim Tier 4 standards
would reduce diesel exhaust emissions by approximately 85 percent, compared to new engines produced
under the previous standards. Tier 2 or Tier 3 engines (for larger equipment, those manufactured since 2006)
214
For most construction equipment other than that with extremely powerful engines (greater than 750 hp), Tier 2 and Tier 3 emissions standards are
the same with respect to particulate matter. Therefore, cancer risk from DPM—a subset of all particulate matter—is essentially the same for Tier 2
and Tier 3 engines.
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can achieve generally the same reduction through retrofitting by installation of a diesel particulate filter (a
CARB-certified Level 3 Verified Diesel Emissions Control System). Beginning in 2014, CARB regulations
require off-road equipment fleets to begin gradual replacement of older engines with newer, cleaner
engines, the installation of exhaust filters on remaining older engines, or some combination of the two to
achieve fleet-wide emissions reductions. Because only a certain percentage of each fleet’s engines must be
replaced or retrofitted on an annual or periodic basis to achieve the required emissions reductions, and
because fleet turnover of heavy-duty off-road equipment takes many years, the full effect of the regulations
on emissions reduction is not anticipated to be realized for some 20 years.
Regarding equipment already in use, CARB adopted rules for in-use off-road diesel vehicles—including
construction equipment—in 2007. Those rules also limit idling to 5 minutes, require a written idling policy for
larger vehicle fleets, and require that fleet operators provide information on their engines to CARB and label
vehicles with a CARB-issued vehicle identification number. The off-road rules require the retrofit or
replacement of diesel engines in existing equipment. This “repowering” was originally to be required
beginning in 2010 (for the largest fleets). However, in 2010, CARB delayed the start of repowering to 2014 for
large fleets, 2017 for medium-sized fleets, and 2019 for small fleets. 215 CARB stated that the delayed
implementation was justified because the recession had dramatically reduced emissions, and because the
board staff found that the data on which the original rule was based had overestimated emissions. According
to CARB, under the revised rules, DPM emissions from off-road equipment will decrease by more than
40 percent from 2010 levels by the year 2020, and by 2030, they will decrease by more than 75 percent. 216

COMMERCIAL HARBOR CRAFT
On November 15, 2007, CARB approved a regulation to reduce emissions from diesel engines on commercial
harbor craft vessels. Amendments were approved in June 2010. According to CARB, regulation compliance is
substantially reducing diesel particulate matter and NOX emissions from harbor craft engines. 217
The regulation applies to all commercial harbor craft vessels including, but not limited to, ferries, excursion
vessels, tugboats (including ocean-going tugs), towboats, push boats, crew and supply vessels, barge and
dredge vessels, work boats, pilot vessels, and commercial and charter fishing boats. There are about 4,200
harbor craft vessels and 8,300 diesel engines on these vessels currently in use in California. Of these, nearly
800 are ferries, excursion vessels, tugboats, towboats, push boats, crew and supply vessels, barge and
dredge vessels equipped with about 2,500 propulsion and auxiliary engines that are subject to in-use engine
emission limits. The regulation includes requirements for both new and in-use diesel engines used on
commercial harbor craft operating in Regulated California Waters. 218

215
Fleet size is based on total horsepower: large fleets are those with more than 5,000 hp, medium fleets have 2,501 to 5,000 hp, and small fleets are
those with less than 2,500 hp.
216
California Air Resources Board, Staff Report: Initial Statement of Reasons for Proposed Rulemaking: Proposed Amendments to the Regulation for InUse Off-Road Diesel-Fueled Fleets and the Off-Road Large Spark-Ignition Fleet Requirements, October 2010, p. 44,
http://www.arb.ca.gov/regact/2010/offroadlsi10/offroadisor.pdf, accessed September 15, 2021.
217
CARB Commercial Harbor Craft Regulation 2007, amended 2010, https://ww2.arb.ca.gov/resources/fact-sheets/overview-chc-regulation, accessed
October 18, 2021.
218
Regulated California Waters include all internal waters, estuarine waters, ports, and coastal waters within 24 nautical miles of the California coast.
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Commercial harbor craft owners/operators are required to fuel their diesel engines with California ultra-low
sulfur diesel. The engines on all new commercial harbor craft vessels are required to meet the U.S. EPA
marine or off-road engine emission standards in effect at the time the vessel is acquired. 219
Replacement engines on harbor craft that are already operating are required to meet the Tier 2 or Tier 3
marine or off-road standards that are in effect during the year in which the vessel owner/operator acquires
the new replacement engine. This provision ensures that as older engines on in-use vessels are retired, they
will be replaced with the cleanest available engines. If the currently operating harbor craft has a Tier 4
engine and a new engine is purchased for it, then the new engine must meet Tier 4 standards.

REGIONAL
BAY AREA AIR QUALITY MANAGEMENT DISTRICT
The air district is the regional agency with jurisdiction over the nine-county air basin, which includes San
Francisco, Alameda, Contra Costa, Marin, San Mateo, Santa Clara, and Napa counties and portions of
Sonoma and Solano counties. It is responsible for attaining and maintaining federal and state air quality
standards in the air basin. Specifically, it monitors ambient air pollutant levels throughout the basin and
develops and implements strategies to attain these standards. The air district has permit authority over most
types of stationary emission sources and can require stationary sources to obtain permits, and can impose
emission limits, set fuel or material specifications, or establish operational limits to reduce air emissions. The
air district also regulates new or expanding stationary sources of TACs and requires air toxic control
measures for many sources emitting TACs. It also establishes and enforces local air quality rules and
regulations for these purposes. A list of the air district rules applicable to construction of the proposed
project is provided below 220:
’

’



Regulation 6, Rule 1 (Particulate Matter): This regulation restricts emissions of particulate matter
darker than No. 1 on the Ringlemann Chart to less than 3 minutes in any 1 hour.



Regulation 6, Rule 6 (Prohibition of Trackout): This regulation limits the quantity of particulate matter
in the atmosphere through control of trackout of solid materials onto paved public roads.



Regulation 9, Rule 8 (Stationary Internal-Combustion Engines): This regulation limits emissions of
NOX and CO from stationary internal-combustion engines of more than 50 hp.



Regulation 11, Rule 2 (Hazardous Pollutants): This regulation limits emissions of asbestos during
demolition, renovation, milling, and manufacturing and establishes appropriate waste disposal
procedures.

219
U.S. EPA Emissions Standards for Nonroad Engines and Vehicles, https://www.epa.gov/emission-standards-reference-guide/epa-emissionstandards-nonroad-engines-and-vehicles, accessed October 18, 2021.
220
Bay Area Air Quality Management District, Current Rules, https://www.baaqmd.gov/rules-and-compliance/current-rules, accessed February 22, 2022.
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BAY AREA AIR QUALITY PLANNING RELATIVE TO FEDERAL AND STATE STANDARDS
FEDERAL AIR QUALITY PLAN
Air quality plans developed to meet federal requirements are referred to as State Implementation Plans. The
federal and state clean air acts require plans to be developed for areas designated as nonattainment (with
the exception of areas designated as nonattainment for the state PM10 standard).

BAY AREA AIR QUALITY PLAN
The air district’s 2017 Clean Air Plan: Spare the Air, Cool the Climate (Clean Air Plan) was adopted on April 19,
2017 by the air district in cooperation with the Metropolitan Transportation Commission, the San Francisco
Bay Conservation and Development Commission, and the Association of Bay Area Governments to provide a
regional strategy to improve bay area air quality and meet public health goals. 221 The Clean Air Plan includes a
wide range of control measures designed to reduce emissions and lower ambient concentrations of harmful
pollutants, safeguard public health by reducing exposure to air pollutants that pose the greatest health risk,
and reduce greenhouse gas (GHG) emissions to protect the climate.
The Clean Air Plan addresses four categories of pollutants: ground-level ozone and its key precursors, ROG
and NOX; PM, primarily PM2.5, and precursors to secondary PM2.5; air toxics; and GHG emissions. The control
measures are categorized based on the economic sector framework including stationary sources,
transportation, energy, buildings, agriculture, natural and working lands, waste management, and water
measures.
The Association of Bay Area Governments, the Metropolitan Transportation Commission, county
transportation agencies, cities and counties, and various non-governmental organizations also participate in
the efforts to improve air quality through a variety of programs. These programs include the adoption of
regulations and policies, as well as implementation of extensive education and public outreach programs.

LOCAL
The Airport is not subject to the building and zoning ordinances of the County of San Mateo, the City of
Millbrae, the City of South San Francisco, or the City and County of San Francisco. 222 However, a brief
discussion of regulations and policies from these jurisdictions related to air quality is provided below for
informational purposes.

COUNTY OF SAN MATEO
The County of San Mateo General Plan policies contained in the Energy and Climate Change Element
relevant to the proposed project address climate change and GHG emissions but could relate to construction
activities along with criteria pollutant and TAC emissions. 223 The policies include:

221

Bay Area Air Quality Management District, 2017 Clean Air Plan: Spare the Air, Cool the Climate, April 19, 2017,
http://www.baaqmd.gov/~/media/files/planning-and-research/plans/2017-clean-air-plan/attachment-a_-proposed-final-cap-vol-1-pdf.pdf?la=en,
accessed September 15, 2021.
222
California Government Code sections 53090–53091.
223
The County of San Mateo does not have any regulations or policies regarding air quality.
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Policy 5.2: Promote the voluntary transition to clean and low-emissions outdoor equipment through
programs and plan review.
Implementing Strategy 5.2B: Support both the use of low-emissions construction equipment and
reduced equipment idling in construction activities through the plan review process, such as through
permit requirements or conditions of approval.



Policy 6.1: Continue to expand recycling and reduce landfilled waste
Implementing Strategy 6.1G: Consider opportunities to increase mandatory diversion of construction
and demolition waste.



Policy 9.2: Integrate ongoing assessment of climate change vulnerabilities into the planning process.
Implementing Strategy 9.2D: Incorporate potential climate change impacts into the decision-making
process when siting new facilities and prioritizing repairs and improvements to critical infrastructure.



Policy 10.1: Encourage the location and design of new development, remodels, or expansions to
anticipate and mitigate climate change risks.
Implementing Strategy 10.1E: Consistent with statewide standards and guidance from the California
Coastal Commission, require all new projects in the coastal zone to account for sea-level rise and the
potential for increasing rates of erosion.



Policy 10.3: Protect the built environment from climate change risks through programs and strategic
planning.
Implementing Strategy 10.3A: Establish a strategy for addressing existing development and critical
infrastructure that is vulnerable to increased impacts of climate change, identifying decision-making
criteria for upgrades and managed retreats from risks.

CITY OF MILLBRAE
The City of Millbrae General Plan outlines various goals, policies, and actions implementing programs
relevant to air quality in the Open Space and Conservation, Circulation, and Housing Elements. 224 The
policies relevant to the proposed project are listed below:


PC6.5 Air Quality. Strive to achieve federal and state air quality standards by managing locally
generated pollutants, coordinating with other jurisdictions, and implementing measures to reduce
automobile trips in Millbrae and the region. Require that local project Environment Impact Reports meet
the air quality analysis criteria set forth by the Bay Area Air Quality Management District.



PC6.7 Agency Coordination in Air Quality Improvements. Coordinate review of large projects with
local, regional, and state agencies to improve air quality.

CITY OF SOUTH SAN FRANCISCO
Sensitive receptors near the northern proposed project boundary are located within the City of South San
Francisco. The City of South San Francisco’s General Plan includes goals and policies related to air quality in

224

City of Millbrae, City of Millbrae General Plan, 1998–2015,
https://www.ci.millbrae.ca.us/home/showpublisheddocument/24231/637430222949670000, accessed October 2021.
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the Open Space and Conservation element. The following policies contained in this element are relevant to
the proposed project:


Policy 7.3-1-1. Cooperate with the Bay Area Air Quality Management District to achieve emissions
reductions for nonattainment pollutants and their precursors, including carbon monoxide, ozone, and
PM-10, by implementation of air pollution control measures as required by State and federal statutes.



Policy 7.3-I-3. Adopt the standard construction dust abatement measures included in Bay Area Air
Quality Management District’s CEQA Guidelines.

SAN FRANCISCO GENERAL PLAN AIR QUALITY ELEMENT
The San Francisco General Plan (general plan) Air Quality Element includes the following objectives:


Objective 1: Adhere to state and federal air quality standards and regional programs.



Objective 2: Reduce mobile sources of air pollution through implementation of the Transportation
Element of the General Plan.



Objective 3: Decrease the air quality impacts of development by coordination of land use and
transportation decisions.



Objective 4: Improve air quality by increasing public awareness regarding the negative health effects of
pollutants generated by stationary and mobile sources.



Objective 5: Minimize particulate matter emissions from road and construction sites.



Objective 6: Link the positive effects of energy conservation and waste management to emission
reductions.

SAN FRANCISCO INTERNATIONAL AIRPORT STANDARD CONSTRUCTION MEASURES
The San Francisco Airport Commission (Airport Commission) operates the Airport on behalf of the City. The
Airport Commission requires that standard construction measures be included in construction contracts and
through the Airport Rules and Regulations; these are referred to as airport standard construction measures
(ASCMs). Additionally, the Airport is obligated by federal, state, and local regulations, including existing
resource agency permits, to implement construction measures specific to certain activities, areas, and
natural resources.
The majority of projects on Airport property, ranging from routine maintenance to major capital construction
projects, are approved by the Airport Commission or by Airport staff on behalf of the Airport Commission,
and are constructed by contractors. The Airport’s contracts with contractors include certain Division
Documents, which are articles that stipulate materials standards, project management requirements, and
construction management practices by which contractors must abide during Airport construction activities.
The Airport also has a series of Architecture and Engineering Standards, which automatically apply to all
pertinent Airport projects through the Airport Rules and Regulations. The Division Documents’ standard
construction measures and best management practices are designed to reduce or eliminate the potential for
environmental impacts associated with Airport construction projects.
With respect to air quality, dust control measures are specified for projects involving earthwork; excavation;
demolition; remediation and removal of contaminated soil, sludge, and water; and activities that may result
in the use or discovery of hazardous materials. Division Document 01 57 00 (Temporary Controls) specifies
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dust control measures. Temporary Controls require contractors to implement an on-site maintenance
program, avoid or minimize emissions from construction vehicles and equipment, and minimize the direct
and fugitive emissions from coating, blasting, and painting activities through equipment maintenance and
best management practices. Activities that may result in discovery of contaminated soils, sludge, or water
require compliance with the air district’s Particulate Matter Rule (Regulation 6, Rule 1) and preparation of a
Materials Management Plan.
Division Documents ASCMs addressing air quality impacts include:


Division 01 33 16: Hazard and Hazardous Material Investigation and Remediation—Requires
contractors to prepare a project-specific Materials Management Plan, including but not limited to,
means, methods, and procedures for handling contaminated soil, sludge, and water; site security and
fencing; excavation dewatering; dust control; storm water and erosion control; material tracking, record
keeping, and disposal; and site plans illustrating the management areas;



Division 01 35 13.43: Regulatory Requirements for Hazardous Waste—Formalizes implementation of
air district Rules and Regulation requirements with respect to fugitive dust control for asbestos
demolition (air district Regulation 11, Rule 2-303) and required attainment of permits to treat
contaminated soil and groundwater;



Division 01 35 43.01: Demolition—This division addresses dust control by requiring that the amount of
dust resulting from demolition shall be controlled in accordance with Document 01 57 00 (Temporary
Controls) to prevent the spread of dust to adjacent occupied areas and to avoid creation of a nuisance in
the surrounding area;



Division 01 35 43.06: Earthwork—Requires that the contractor shall take proper and efficient steps to
control dust;



Division 01 35 43.16 Excavation and Disposal of Contaminated Soil, Sludge, and Water—Requires the
contractor to suspend work if contractor encounters contaminated material during excavation and
disposal; and



Division 01 57 00: Temporary Controls—Requires that contractors performing work under Airport
projects assume responsibility for dust control and furnish labor, equipment, and means required to
carry out proper and efficient measures wherever and whenever dust control is necessary to prevent
operations from producing dust damage, health impacts, and nuisance to persons and property.

4.C.4

Impacts and Mitigation Measures

SIGNIFICANCE CRITERIA
This section provides the impact analysis related to air quality for the proposed project. The following
criteria were used to determine whether the proposed project would result in a significant impact related to
air quality. The proposed project would have a significant effect related to air quality if it would:


Conflict with or obstruct implementation of the applicable air quality plan;



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



Expose sensitive receptors to substantial pollutant concentrations; or
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Result in other emissions (such as those leading to odors adversely affecting a substantial number of
people).

APPROACH TO ANALYSIS
CONSTRUCTION ACTIVITIES
Construction of the proposed project has the potential to create air quality impacts through the use of
heavy-duty off-road construction equipment, in-water marine vessels, construction workers’ vehicle trips,
heavy-duty truck trips, and vendor truck trips. In addition, fugitive dust emissions would result from site
disturbance including grading, concrete demolition, and berm/soil removal; and fugitive ROG emissions
would result from asphalt paving. 225
The proposed project would remove the existing shoreline protection features and would construct a new
shoreline protection system comprising a combination of reinforced concrete and steel sheet pile walls to
eliminate the probability of substantial inundation at the Airport. Construction equipment required for this
would include excavators, graders, backhoes, loaders, dump trucks, cranes, vibratory hammers, impact
hammers, and various other general demolition and construction equipment. In-water marine vessels
include derrick and material barges, a sand dredge, skiffs, push boats, and crew boats. In addition, a sand or
sand-gravel mixture would be placed between the shoreline and off-shore sheet pile wall. This would be
brought by a material barge, and a long reach excavator would pick and dump fill onto a conveyor that
would deposit the fill.
Miscellaneous stationary equipment would include generators, air compressors, and cement/mortar mixers,
and possibly crushing and processing equipment. A variety of other smaller mechanical equipment also
would be used at the project site during construction, such as jackhammers/pavement breakers, saw cutters,
chopping saws, impact drills, torque wrenches, welding machines, and concrete boom pumps. The
proposed project would require pile driving with vibratory hammers and impact hammers.
Construction of the proposed project also would generate offsite truck trips and marine barge trips for offhauling of concrete rubble from demolition and for delivery of riprap, sheet piles, back-fill sand, and other
construction materials; transportation of construction equipment to and from the construction staging areas
and work sites; and hauling soils and debris from the site.

OPERATIONAL ACTIVITIES
The proposed project would be generally maintenance free for the first 10 years, after which visual
inspections would be conducted every five years. As the proposed project would not result in any new
operational air quality emissions from either stationary sources (e.g., backup generators) or increases in
vehicle traffic, there would be no operational impacts with respect to air quality emissions. Therefore, this
analysis focuses solely on construction-related air quality emissions.

225
Fugitive ROG emissions from asphalt paving were calculated to be 48 pounds total for all paving activities throughout construction, which is
negligible compared to the 4.3 tons ROG emitted for the entire proposed project (0.6 percent).
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METHODS FOR ANALYSIS OF IMPACTS
The proposed project would result in air pollution through construction activity. This section describes the
methods used to evaluate the proposed project’s impacts related to consistency with the Clean Air Plan,
emissions of criteria air pollutants for which the area is in non-attainment, and local health risks and hazards.
The proposed project would result in (1) impacts from criteria air pollutant emissions, which are generally
regional in nature, and (2) impacts associated with exposure to TACs and PM2.5, which is a localized health
impact expressed in terms of exposure to PM2.5 annual average concentrations and the probability of
contracting cancer per 1 million persons exposed to TAC concentrations. The assessment of criteria air
pollutant impacts addresses the second bulleted significance criteria identified above on p. 4.C-21. The
assessment of localized health risk and exposure to PM2.5 concentrations addresses the third bulleted
significance criterion identified above.
’

With respect to odors, the assessment method used is the screening distance approach. The air district’s
CEQA Air Quality Guidelines provide guidance, in the form of screening distances to help evaluate potential
odor impacts. The air district’s CEQA Air Quality Guidelines identify potential odor sources of particular
concern, such as wastewater treatment plants, oil refineries, asphalt plants, chemical manufacturing,
painting/coating operations, coffee roasters, food processing facilities, recycling operations, and metal
smelters, and recommend buffer zones around them to avoid potential odor conflicts.
The air quality analysis conducted for this impact assessment uses the emission factors, models, and tools
distributed by a variety of agencies including CARB, the California Air Pollution Control Officers Association,
the California Office of Environmental Health Hazard Assessment (March 2015), and the U.S. EPA.
Additionally, the analysis uses methods identified in the air district’s CEQA Air Quality Guidelines. While the
air district recently updated its GHG thresholds of significance, no changes to criteria air pollutant or health
risk thresholds have been proposed to date. 226

AIR QUALITY PLAN
The applicable air quality plan is the air district’s Clean Air Plan. 227 Consistency with the Clean Air Plan can be
determined if the proposed project supports the goals of the plan, includes applicable control measures
from the plan, and would not disrupt or hinder implementation of any plan control measures. Consistency
with the Clean Air Plan is the basis for determining whether the proposed project would conflict with or
obstruct implementation of an applicable air quality plan, the first bulleted significance criterion identified
above.

CRITERIA AIR POLLUTANTS
As described above under Regulatory Framework, the air basin experiences low concentrations of most
pollutants when compared to federal or state standards and is designated as either in attainment or
unclassified for most criteria air pollutants, with the exception of ozone, PM2.5, and PM10, for which these
pollutants are designated as non-attainment for either the state or federal standards.
226

In April 2022, the air district published the Justification Report: CEQA Thresholds for Evaluating the Significance of Climate Impacts From Land Use
Projects and Plans, https://www.baaqmd.gov/~/media/files/planning-and-research/ceqa/ceqa-thresholds-2022/justification-report-pdf.pdf?la=en,
and on April 20, 2022 adopted updated thresholds of significance for greenhouse gas emission, accessed June 15, 2022.
227
Bay Area Air Quality Management District, 2017 Clean Air Plan: Spare the Air, Cool the Climate, https://www.baaqmd.gov/~/media/files/planningand-research/plans/2017-clean-air-plan/attachment-a_-proposed-final-cap-vol-1-pdf.pdf?la=en, accessed October 18, 2021.
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By definition, regional air pollution is largely a cumulative impact in that no single project is sufficient in size
to, by itself, result in nonattainment of air quality standards. Instead, a project’s individual emissions are
considered to contribute to the existing, cumulative air quality conditions. If a project’s contribution to
cumulative air quality conditions is considerable, then the project’s impact on air quality would be
considered significant. 228
Table 4.C-5 identifies criteria air pollutant significance thresholds followed by a discussion of each
threshold. Projects that would result in criteria air pollutant emissions below these significance thresholds
would not violate an air quality standard, contribute substantially to an air quality violation, or result in a
cumulatively considerable net increase in criteria air pollutants within the air basin.
Table 4.C-5

Criteria Air Pollutants Significance Thresholds
Construction Thresholds

Pollutant

Average Daily Emissions (lbs/day)

ROG

54

NOX

54

PM10

82 (exhaust)

PM2.5

54 (exhaust)

Fugitive Dust

ASCM Division 01 33 16, Division 01 35 13.43, Division 01 35 43.01, Division 01 35 43.06, and
Division 01 57 00 or other best management practices

SOURCE:

Bay Area Air Quality Management District, California Environmental Quality Act Air Quality Guidelines, May 2017, San Francisco
International Airport, City and County of San Francisco, Memorandum: Airport Standard Construction Measures Implementation in
Construction Contracts and Maintenance Projects, March 2020.

The thresholds of significance for criteria air pollutants are based on substantial evidence presented in
Appendix D of the air district’s 2017 CEQA Air Quality Guidelines and the air district’s 2009 Revised Draft
Options and Justification Report concerning CEQA thresholds. 229
Fugitive dust emissions are typically generated during construction phases. Studies have shown that the
application of best management practices (BMPs) at construction sites significantly controls fugitive dust,
and individual measures have been shown to reduce fugitive dust by anywhere from 30 to 90 percent. 230 The
air district has identified eight BMPs to control fugitive dust emissions from construction activities. 231 The
Airport’s ASCM require a number of fugitive dust control measures to ensure that construction projects do
not result in visible dust, and these include the measures in the air district’s BMPs. The proposed project

228

Bay Area Air Quality Management District, California Environmental Quality Act Air Quality Guidelines, May 2017.
Ibid., p. 2-2; Bay Area Air Quality Management District, Revised Draft Options and Justification Report, California Environmental Quality Act Thresholds of
Significance, October 2009, p. 17.
230
Bay Area Air Quality Management District, Revised Draft Options and Justification Report, California Environmental Quality Act Thresholds of
Significance, October 2009, p. 27.
231
Bay Area Air Quality Management District, California Environmental Quality Act Air Quality Guidelines, May 2017,
https://www.baaqmd.gov/~/media/files/planning-and-research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en, accessed September 15, 2021.
229
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would be subject to the ASCMs, which is the basis for determining the significance of air quality impacts from
fugitive dust emissions. The following ASCMs would reduce dust emissions during construction:


Division 01 33 16: Contractor shall prepare a project-specific Materials Management Plan, including but
not limited to, means, methods and procedures for handling contaminated soil, sludge, and water; site
security and fencing; excavation dewatering; dust control; storm water and erosion control; material
tracking, record keeping, and disposal; and site plans illustrating the management areas, etc. The Plan
shall be prepared by competent individuals knowledgeable about handling and disposal of
contaminated and hazardous materials. Details for excavation five (5) feet or more in depth are
stipulated in Division 01 33 16, Part 1.02(B)(6)(a).



Division 01 35 13.43: Local Agency Requirements include: Bay Area Air Quality Management District
(BAAQMD), Fugitive Dust Rules; BAAQMD Regulation 11-2-303; and, State Water Resource Control Board,
General Construction Activity Storm Water Permit Requirements.



Division 01 35 43.01: Dust Control: The amount of dust resulting from demolition shall be controlled in
accordance with Document 01 57 00 (Temporary Controls) to prevent the spread of dust to adjacent
occupied areas and to avoid creation of a nuisance in the surrounding area. Use of water will not be
permitted when it will result in or create hazardous or objectionable conditions such as ice, flooding, and
pollution.



Division 01 35 43.06: Dust Control: Contractor shall take proper and efficient steps to control dust.



Division 01 35 43.13: Fixed objects within the Work Area (e.g., perimeter radiators) shall be precleaned
using HEPA vacuum equipment and/or wet cleaning methods as appropriate. Except when otherwise
specified, joints of covers or casings shall be sealed with tape, and fixed objects shall be enclosed with a
minimum double layer of 6 mil plastic sheeting sealed airtight with duct tape. The Work Area shall be
cleaned using HEPA vacuum equipment or wet cleaning methods as appropriate. Contractor shall not
use methods that raise dust, such as dry sweeping or vacuuming with equipment not equipped with
HEPA filters.



Division 01 35 43.14: During demolition, building components shall be wet down and localized dust
controls shall be applied. Debris and surfaces shall be cleaned with HEPA-filtered vacuums or wet
methods. Dry sweeping shall not be permitted.



Division 01 57 00: During performance of the Work under the Project, assume responsibility for dust
control and furnish labor, equipment, and means required to carry out proper and efficient measures
wherever and whenever dust control is necessary to prevent operations from producing dust damage,
health impacts and nuisance to persons and property. Claims resulting from dust damage or nuisance
shall be borne solely by the Contractor.
Control of dust and other air pollutants caused by, but not limited to, clearing, grubbing, stripping,
excavating, compacting, cement and aggregate handling, cement or lime stabilization, hauling, grading
or sandblasting, use of herbicides or fertilizers shall be the Contractor's responsibility.
Sprinkle demolition sites where dust is created with water continuously during demolition activities;
sprinkle unpaved construction areas at least twice per day; cover stockpiles of soil, sand and other fine
materials; cover trucks hauling debris, soil, sand and other fine materials; sweep all roadways
surrounding demolition and construction areas, and along haul routes, at least once per day.
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Construction Emissions of Criteria Air Pollutants
During the proposed project’s approximately six-year 232 construction period, construction activities would
result in emissions of ozone precursors and PM from the following:


Off-road equipment;



On-road mobile vehicle trips associated with workers, vendors, and material delivery/hauling; and



Marine vessels for Reach 7, 8, and 9 construction work, material delivery, and material off-haul, including
barges, skiffs, push boats, and crew boats.

Total construction emissions in tons per year by reach and calendar year were calculated using the estimated
construction duration of each reach. Total estimated emissions for each reach in a given year were added
and averaged over the construction activity days per year to obtain a daily average emission rate for
comparison to the significance thresholds.

Off-Road Equipment Emissions
Construction emissions were estimated using emission factors from the CARB OFFROAD 2011 233 model for
off-road construction equipment. These emission factors represent the average for the statewide equipment
fleet for a given calendar year of construction. The project sponsor provided off-road equipment types,
quantities, horsepower, and activity data (such as days of operation and hours per day). Default load factors
from the California Emissions Estimator Model (CalEEMod) version 2020.4.0 were used. See Appendix E, Air
Quality Technical Memorandum, for a detailed list of project-specific equipment and duration assumptions.

On-Road Motor Vehicle Emissions
On-road emissions include both “offsite” and “onsite” trips. Offsite vehicle travel represents vehicles
traveling from offsite destinations (such as a material supply location or landfill) to or from the project site;
these vehicles may travel to construction staging areas first before materials and supplies are transported to
a given reach, or they may travel directly to the reach. For vehicles traveling from the project site to offsite
locations, these vehicles may travel to construction staging areas first before materials are transported
elsewhere, or they may travel directly from the project site to their final destination. Trip lengths for offsite
roundtrips range in general from 31 to 80 miles, with three trips originating from farther distances. These trip
origins include Stockton, approximately 170 miles west of the project site, for rebar, steel sheet piles, tie
rods, wick drain material, and cap beams 234; various origins approximately 250 miles from the project site for
steel sheet piles; and Texas, approximately 1,405 miles southwest of the project site, for flood gate material.
Onsite vehicle travel represents vehicles traveling from construction staging areas to the reach or from the
reach to construction staging areas. Trip lengths for onsite roundtrips range from 12 to 16 miles.
The Plot 16D construction staging area would be the primary staging area for construction materials and
demolition debris generated during construction of Reaches 1–8, while the Aviador Lot construction staging
232
SFO would construct the proposed project over a period of approximately seven years, with an anticipated construction period for the 15 reaches
extending from June 2025 through June 2032. A shorter construction schedule extending from June 2025 through November 2031 was used for
estimating construction-related off-road equipment and vehicle trips. This shorter schedule, which includes a greater overlap in construction of
individual reaches, results in a more conservative (i.e., higher) estimate of daily off-road equipment and vehicles generated by project construction
activities and consequently higher average daily criteria air pollutant emissions.
233
CARB, MSEI Documentation Off-Road Diesel Equipment, https://www.arb.ca.gov/msei/msei.htm, accessed September 15, 2021.
234
A cap beam forms the top of the steel sheet pile walls and provides an additional structural support to tie the top of the piles together to form a
solid wall.
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area would be the primary staging area for construction materials and demolition debris generated during
construction of Reaches 9–15. These staging areas, which are shown in Figure 4.C-1, p. 4.C-13, would be used
for bulk material storage for all reaches. Vehicular access to Reaches 1 through 8 would be via North Access
Road, while access to Reaches 9 through 15 would be via Millbrae Avenue/South McDonnell Road.
Figures A-7A and A-7B in Appendix I, SFO Shoreline Protection Program CEQA Analysis – Estimation of Project
Travel Demand during Construction Activities, show the vehicle routes.
Vehicle types include demolition trucks, material off-haul trucks, material import trucks, concrete trucks,
miscellaneous trucks, and worker commute vehicles. Truck trips and vehicle miles traveled were developed
based on the quantities of construction materials required for each reach, the types of activity, and the
demolished material for off-haul provided by the project sponsor, as were the average number of trips per day,
the total number of trips, and the total vehicle miles traveled for all trips required during construction. Daily
vendor trips delivering materials and supplies to the project site would occur during construction of all reaches.
Vendor trips would be required to deliver concrete, steel, aggregate, and other materials to the project site.
The project sponsor provided the total number of daily workers anticipated to be traveling to the site during
all phases of construction. The project sponsor also provided the estimate of total worker commute trips,
total worker commute vehicle miles traveled for each reach and activity, and the assumed average roundtrip
distance of 80 miles.
Construction support trucks, including trucks performing construction activities at each reach such as dump
trucks, long-reach pump trucks, flatbed trucks, and pickup trucks, would be required for construction of
each reach and is in addition to the offsite and onsite truck trips discussed above. For these trucks, the
project sponsor provided hours of operation per day for each vehicle type, which were assumed to operate
at a reduced vehicle speed of 5 miles per hour for 50 percent of the time and idling for the remaining
50 percent of the time. Idling emissions were calculated separately for offsite and onsite heavy-duty truck
trips. Shuttles would bring workers from parking lots on the Airport to each reach for each construction shift.
Emission factors for all trip types and vehicle types were derived from the 2021 EMission FACtor (EMFAC2021)
model for the entire air district region. 235 Road dust emissions were based on the air district and the U.S. EPA
AP-42 methods. 236,237 See Appendix E, Air Quality Technical Memorandum, for a detailed explanation of all
assumptions and methods used to calculate on-road vehicle emissions during construction.

Marine Vessel Emissions
Most of the construction work for Reaches 7, 8, and 9 would involve marine vessels, including material delivery
and material off-haul. The marine vessels include several types of barges as well as skiffs, push boats, and crew
boats. Marine vessels would emit criteria air pollutant and TAC emissions during onsite work at the reaches
and as material is transported by barge to and from the project site. The marine vessel origins and destinations
are described in Appendix E, Air Quality Technical Memorandum, (see Section 2.3, Marine Vessels).
The proposed project would include Tier 3 engines for all marine vessels. This includes both auxiliary
engines and propulsion engines for several types of barges as well as skiffs, push boats, and crew boats. As
235

The processes include RUNEX, PMBW, PMTW, STREX, HOTSOAK, RUNLOSS, IDLEX, and DIURN.
Bay Area Air Quality Management District, Miscellaneous Process Methodology 7.9 Entrained Road Travel, Paved Road Dust, March 2018,
https://ww3.arb.ca.gov/ei/areasrc/fullpdf/full7-9_2018.pdf, accessed September 1, 2021.
237
United States Environmental Protection Agency, AP 42, Fifth Edition, Volume I Chapter 13: Miscellaneous Sources, Section 13.2.1 Paved Roads,
January 2011, https://www.epa.gov/sites/production/files/2020-10/documents/13.2.1_paved_roads.pdf, accessed September 1, 2021.
236
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such, criteria air pollutant and TAC emissions were calculated using Tier 3 engine emission factors from the
U.S. EPA’s Ports Emissions Inventory Guidance: Methodologies for Estimating Port-Related and Goods
Movement Mobile Source Emissions. 238 Emissions were calculated using the average harbor craft emission
factors for Tier 3 engines using vessel engine horsepower, operating load factor, and hours of use. See
Appendix E, Air Quality Technical Memorandum, for a detailed explanation of all assumptions and methods
used to calculate marine vessel emissions during construction.

OTHER CRITERIA AIR POLLUTANTS
Regional concentrations of CO in the bay area have not exceeded the state standards in the past 11 years and
SO2 concentrations have never exceeded the standards. The primary source of CO emissions from projects is
vehicle traffic. Construction-related SO2 emissions represent a negligible portion of the total basin-wide
emissions and construction-related CO emissions represent less than 5 percent of the bay area total basinwide CO emissions. The bay area is in attainment for both CO and SO2. Furthermore, the air district has
demonstrated, based on modeling, that in order to exceed the California ambient air quality standard of
9.0 ppm (8-hour average) or 20.0 ppm (1-hour average) for CO, project traffic in addition to existing traffic
would need to exceed 44,000 vehicles per hour at affected intersections (or 24,000 vehicles per hour where
vertical and/or horizontal mixing is limited). The transportation analysis indicates that the intersection in the
project area with the greatest volumes would be at U.S. 101/Millbrae Avenue, which has a volume of 17,000
vehicles per hour during the peak morning period and is well below 44,000 vehicles per hour. Therefore,
given the bay area’s attainment status and the limited CO and SO2 emissions that could result from the
proposed project, the proposed project would not result in a cumulatively considerable net increase in CO or
SO2, and a quantitative analysis is not required.

LOCAL HEALTH RISKS AND HAZARDS
In addition to criteria air pollutants, the proposed project would emit TACs. A health risk assessment (HRA)
was conducted to estimate health risks from exposures to TACs for the proposed project (see Appendix E).
The proposed project-related impact of toxic substances in soil that may become airborne, such as naturally
occurring asbestos, is discussed in Section E.17, Hazards and Hazardous Materials, of the initial study (see
Appendix B).
’

’

The health risk assessment was prepared using technical information and HRA guidance and protocol from the
air district, 239 CARB, 240 the California Office of Environmental Health Hazard Assessment, 241 and the 2020
Citywide HRA. 242 The HRA evaluates the estimated incremental increase in lifetime cancer risk from exposure to
emissions of DPM associated with combustion (i.e., exhaust) and the annual average PM2.5 concentrations
associated with combustion and fugitive sources (including tire wear, brake wear, and road dust) that would be
emitted by proposed project-related construction sources. The HRA focuses on the pollutants of concern (PM2.5
238
Environmental Protection Agency, Ports Emissions Inventory Guidance: Methodologies for Estimating Port-Related and Goods Movement Mobile
Source Emissions, 2020, https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P10102U0.pdf, accessed September 1, 2021.
239
Bay Area Air Quality Management District, Air Toxics NSR Program Health Risk Assessment (HRA) Guidelines, January 2016,
http://www.baaqmd.gov/~/media/files/planning-and-research/rules-and-regs/workshops/2016/reg-2-5/hra-guidelines_clean_jan_2016pdf.pdf?la=en, accessed September 1, 2021.
240
California Air Resources Board, Consolidated Table of OEHHA/ARB Approved Risk Assessment Health Values, last updated October 2, 2020,
https://ww2.arb.ca.gov/sites/default/files/classic//toxics/healthval/contable.pdf, accessed September 1, 2021.
241
Office of Environmental Health Hazard Assessment, Air Toxics Hot Spots Program Guidance Manual for the Preparation of Health Risk Assessments,
February 2015, http://oehha.ca.gov/air/hot_spots/hotspots2015.html, accessed September 1, 2021.
242
San Francisco Department of Public Health, and San Francisco Planning Department, The San Francisco Citywide Health Risk Assessment: Technical
Support Documentation, September 2020.

Case No. 2020-004398ENV
SFO Shoreline Protection Program

4.C-28

Draft EIR
August 2022

Chapter 4. Environmental Setting, Impacts, and Mitigation Measures
4.C. Air Quality

and DPM) because these pollutants pose significant health impacts at the local level more so than other types
of air pollutants. While DPM is a complex mixture of gases and fine particles that includes over 40 substances
that are listed by the U.S. EPA as hazardous air pollutants and by CARB as toxic air contaminants, the DPM
analysis used PM10 emissions as a surrogate for DPM emissions. 243 Pollutant concentrations were estimated
using the American Meteorological Society/Environmental Protection Agency Regulatory Model Improvement
Committee regulatory air dispersion model (AERMOD version 19191). 244 Consistent with the 2020 Citywide HRA,
health risks from DPM and annual average PM2.5 concentrations were estimated at all sensitive receptors
located within 3,280 feet (1,000 meters) of the proposed project’s boundaries for all reaches. In addition, health
risks at the maximally exposed individual receptor (MEIR) from existing sources are provided for informational
purposes because the health risk thresholds presented below only apply to the proposed project’s individual
contribution to health risks and do not address existing health risks. The MEIR is the sensitive receptor with the
highest modeled health risk. See Appendix E, Air Quality Technical Memorandum, for a detailed explanation of
all assumptions and methods used for the HRA. The results from the HRA are compared with the air district’s
health risk thresholds, shown in Table 4.C-6.
Table 4.C-6

Health Risk Thresholds
Thresholds for Construction and Operation

Affected Sensitive Receptors

Proposed Project Only

Cumulative

CRITERIA FOR SENSITIVE RECEPTORS

Cancer Risk (per million)

10

100

PM2.5 Concentrations (µg/m3)

0.3

0.8

SOURCES: Bay Area Air Quality Management District, Revised Draft Options and Justification Report, California Environmental Quality Act
Thresholds of Significance, October 2009, p. 7, http://www.baaqmd.gov/~/media/files/planning-and-research/ceqa/revised-draft-ceqathresholds-justification-report-oct-2009.pdf?la=en, accessed September 15, 2021.
Bay Area Air Quality Management District, California Environmental Quality Act Air Quality Guidelines, May 2017, p. 2-2,
http://www.baaqmd.gov/~/media/files/planning-and-research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en, accessed
September 15, 2021.
ABBREVIATIONS:
PM2.5 = particulate matter less than or equal to 2.5 microns in diameter; µg/m3 = micrograms per cubic meter

METHODS FOR ANALYSIS OF CUMULATIVE IMPACTS
As noted above, by definition, regional air pollution is largely a cumulative impact in that no single project is
sufficient in size, by itself, to cause nonattainment of air quality standards. The contribution of a project’s air
emissions to regional air quality impacts is, by its nature, a cumulative effect. Emissions from cumulative
projects in the vicinity also have or will contribute to adverse regional air quality impacts. No single project
by itself would be sufficient in size to result in nonattainment of ambient air quality standards in the air
basin. Instead, a project’s individual emissions contribute to existing cumulative air quality conditions. 245 As
described above under “Criteria Air Pollutants,” p. 4.C-23, the project-level thresholds for criteria air
pollutants are based on levels by which new sources are not anticipated to contribute to an air quality
243

Office of Environmental Health Hazard Assessment. 1998. For the “Proposed Identification of Diesel Exhaust as a Toxic Air Contaminant” Part B:
Health Risk Assessment for Diesel Exhaust, May, https://www.arb.ca.gov/toxics/dieseltac/part_b.pdf, accessed September 1, 2021.
244
United States Environmental Protection Agency, AERMOD Implementation Guide, December 2016,
https://gaftp.epa.gov/Air/aqmg/SCRAM/models/preferred/aermod/aermod_implementation_guide.pdf, accessed September 1, 2021.
245
Bay Area Air Quality Management District, California Environmental Quality Act Air Quality Guidelines, May 2017,
http://www.baaqmd.gov/~/media/files/planning-and-research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en, accessed October 2021.
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violation or result in a considerable net increase in criteria air pollutants. Therefore, if a project’s emissions
are below the project-level thresholds, the project would not result in a considerable contribution to
cumulative regional air quality impacts. For this reason, no separate cumulative criteria air pollutant analysis
is warranted, and none is provided below.
Potential cumulative health risks were analyzed at the proposed project’s MEIR. The analysis also considers
existing health risks in combination with cumulative sources of TACs within 1,000 feet of the MEIR (see Table
35 in Appendix E for a list of these sources, and also on page 4.C-63 under Impact C-AQ-1). 246 The 1,000-foot
radius is the “zone of influence” recommended by the air district for considering existing background and
cumulative sources of health risk. 247 This distance is based on a variety of studies and information, including
CARB’s recommendation to avoid siting sensitive land uses within 1,000 feet of a distribution center and
major rail yard; 248 Health and Safety Code section 42301.6 (Notice for Possible Source Near School); and
studies that have shown that the concentrations of particulate matter tend to be reduced substantially or
can even be indistinguishable from upwind background concentrations at a distance of 1,000 feet downwind
from sources such as freeways or large distribution centers. 249 Cumulative health risk was addressed
qualitatively because of the lack of available emissions and health risk data in any published documents for
the cumulative projects.
’

Table 4.C-6, p. 4.C-29, presents the health risk thresholds that apply to the proposed project.

IMPACT EVALUATION
Impact AQ-1: Construction of the proposed project would not conflict with or obstruct implementation
of the Clean Air Plan. (Less than Significant)
The most recently adopted air quality plan for the air basin is the 2017 Clean Air Plan. The Clean Air Plan is a
road map that demonstrates how the bay area will, in accordance with the requirements of the California
Clean Air Act, implement all feasible measures to reduce ozone. It also provides a control strategy to reduce
ozone, PM, air toxics, and GHGs. In determining consistency with the Clean Air Plan, this analysis considers
whether the proposed project would (1) support the primary goals of the Clean Air Plan, (2) include
applicable control measures from the Clean Air Plan, and (3) avoid disrupting or hindering implementation
of control measures identified in the Clean Air Plan.

246

The MEIR adequately captures analysis of all sensitive receptors.
Ibid.
248
California Air Resources Board, Land Use Compatibility Handbook, April 2005, https://ww3.arb.ca.gov/ch/handbook.pdf, accessed December 21, 2021.
249
Y. Xhu, W.C. Hinds, S. Kim, and C. Sioutas, Concentration and size distribution of ultrafine particles near a major highway, Journal of Air and Waste
Management Association, September 2002, 52 (9): 1032-42, https://pubmed.ncbi.nlm.nih.gov/12269664/, accessed December 2021.
247
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The Clean Air Plan’s primary goals are to protect public health and protect the climate, and it contains 85
measures, some of which address the reduction of GHGs. These control strategies are grouped into the
following categories:


Stationary source measures;



Natural and working lands control measures;



Transportation control measures;



Waste management control measures;



Energy control measures;



Water control measures; and



Building control measures;



Super GHG control measures.



Agricultural control measures;

The Clean Air Plan’s control measures are not directly applicable to the proposed project because they are airbasin-wide policies to control regional air pollution and are not applicable at the project level. As such, the
project would not conflict with any of the Clean Air Plan’s control measures and the impact would be less than
significant. Nevertheless, several mitigation measures have been identified to reduce the proposed project’s air
quality impact, as disclosed under Impact AQ-3; these mitigation measures would support the efforts of the
Clean Air Plan and its control measures, as discussed below.
The proposed project is a construction project. Therefore, the measures in the Clean Air Plan that seek to
control construction-related emissions are most relevant to the proposed project. These include measures
TR8, TR19, TR21, TR22 (transportation control measures), and WA-4 (waste management control).
The Clean Air Plan’s transportation measures describe a comprehensive strategy to reduce emissions from
medium- and heavy-duty trucks by providing incentives for the use of new trucks with advanced emissions
controls, including hybrid and zero-emissions trucks. The proposed project would not conflict with these
transportation control measures.
Construction crew members would commute to and from the project site and heavy equipment, trucks, and
marine vessels would be used during construction of the proposed project. The Clean Air Plan includes
several transportation control measures related to these activities, including:


Provide incentives to promote ridesharing (TR8)



Incentives to purchase new trucks with lower NOX emissions than the standards require, hybrid trucks, or
zero-emissions trucks (TR19)



Assisting commercial harbor craft fleets to achieve early compliance with harbor craft air toxic control
measure and supporting research efforts to develop and deploy more efficient engines and cleaner,
renewable fuels for harbor craft (TR21)



Deploy construction equipment with Tier 3 or 4 off-road engines (TR22)

These related transportation control measures are voluntary incentive measures and do not require vehicle
upgrades or retrofits. The use of vehicles and equipment would not conflict with these control measures.
Therefore, the proposed project would not conflict with or obstruct implementation of the control measures
identified to achieve the goals of the Clean Air Plan. However, for discussion purposes, the proposed
project’s consistency with each of these control measures is discussed below.
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Measure TR8 promotes carpooling and vanpooling by providing funding for and expansion of regional and
local ridesharing and carsharing programs, and to encourage employers to promote ridesharing and
carsharing to their employees. Measure TR8 is not directly applicable to the proposed project as it requires
the air district to provide incentives and funding for regional and local programs to reduce commute trips.
However, it is possible the contractors hired for the proposed project would participate in regional and local
ridesharing and carsharing programs independent of the project sponsor’s action. Therefore, the proposed
project would not conflict with or obstruct implementation of this control measure in the Clean Air Plan.
Measure TR19 seeks to reduce emissions from medium and heavy-duty on-road trucks by incorporating
more low-NOX trucks, hybrid trucks, and zero-emissions trucks into the region’s fleet. With Mitigation
Measure M-AQ-3b, discussed below, the proposed project would be required to use model year 2018 or
newer heavy-duty trucks and use alternative fuels as commercially available, including natural gas and
electricity. Mitigation Measure M-AQ-3c also would require the use of electric shuttles on-site. However,
Measure TR19 is not directly applicable to the proposed project as it requires the air district to provide
incentives for companies to employ cleaner on-road trucks. For these reasons, the proposed project’s use of
on-road heavy-duty trucks during construction would not conflict with or obstruct implementation of this
control measure in the Clean Air Plan.
Measure TR21 aims to achieve early compliance with CARB’s harbor craft air toxic control measure in the bay
area’s marine vessel fleets and incorporate the use of more efficient marine engines and cleaner renewable
fuels. Mitigation Measure M-AQ-3d requires the proposed project to use marine vessels with engines that meet
Tier 4 Marine Engine emission standards as commercially available, and that these vessels be fueled with
renewable diesel. However, Measure TR21 is not directly applicable to the proposed project as it requires the
air district to provide assistance to fleet owners and research efforts to develop and deploy lower-emission
marine engines. For these reasons, the proposed project’s use of marine vessels during construction would
not conflict with or obstruct implementation of this control measure in the Clean Air Plan.
Measure TR22 includes incentives to deploy electric, Tier 3, and Tier 4 off-road engines used during
construction. With Mitigation Measure M-AQ-3a, the proposed project would be required to use Tier 4 Final and
electric off-road engines during construction. However, Measure TR22 is not directly applicable to the proposed
project as it requires the air district to provide incentives for companies to employ cleaner construction
equipment. For these reasons, the proposed project’s use of off-road equipment during construction would not
conflict with or obstruct implementation of this control measure in the Clean Air Plan.
In addition, Measure WA-4 seeks to reduce pollutant and greenhouse gas emissions by diverting recyclables
and other materials from landfill. The proposed project would not conflict with the measure’s goals because
the project would provide for recycling of construction and demolition materials. This is required by ASCM
Division 01 35 43.07, which requires that the Airport to develop and implement a Construction and
Demolition Debris Management Plan, source-separation, mixed-material recycling, source-reduction, on-site
reuse and/or recycling of materials, and other features to reduce landfilled waste. Therefore, the proposed
project would not conflict with or obstruct implementation of this control measure in the Clean Air Plan.
The Clean Air Plan also identifies several programs that provide grants and incentives for projects to provide
“surplus” emission reductions (i.e., reductions in advance of, or over and above, regulatory requirements or
standards). One of the grant programs, referred to as the Goods Movement Diesel Emission Reduction
Project, targets marine vessel engines. However, this grant program is operated independently by the air
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district and is not directly applicable to the proposed project’s use of marine vessels associated with the fill
placement and dredging activities.
The proposed project’s impact with respect to GHGs is addressed in the initial study (see Appendix B), which
found that the proposed project would be compliant with the San Francisco’s Greenhouse Gas Reduction
Strategy and thus would not result in any significant impacts associated with an increase in GHGs or conflict
with measures adopted for the purpose of reducing such emissions.
As discussed under Impact AQ-3, the proposed project would result in a net increase in emissions of criteria
air pollutants that would exceed significance thresholds for NOX even after implementation of mitigation.
This would result in a significant and unavoidable impact with regard to regional criteria air pollutant
emissions. However, these emissions do not in and of themselves indicate a conflict with the Clean Air Plan,
with its emphasis on reducing vehicle miles traveled, reducing energy demand, encouraging smart land use
and building design, and other objectives. In addition, the significant impact would persist for only four years
and upon completion the proposed project would result in no discernable increase in emissions. The
proposed project also would address the effects of sea-level rise, a consequence of climate change from the
release of anthropogenic GHG emissions. Therefore, implementing the proposed project would provide for
continued use of the airport for 85 years.
For the reasons described above, the proposed project would not interfere with, disrupt, or hinder
implementation of the Clean Air Plan. Therefore, this impact would be less than significant and no
mitigation is required. While the proposed project, including Reach 16, would not conflict with or obstruct
implementation of the 2017 Clean Air Plan, as discussed above it is worth noting that Mitigation Measures MAQ-3a, M-AQ-3b, M-AQ-3c and M-AQ-3d would support implementation of many control measures in the
Clean Air Plan. These mitigation measures are not required to reduce this impact to a less-than-significant
level.

Impact AQ-2: Construction of the proposed project would not generate fugitive dust that would result
in a cumulatively considerable net increase in criteria air pollutants for which the proposed project
area is non-attainment under an applicable federal or state ambient air quality standard. (Less than
Significant)
Construction of the proposed project has the potential to create temporary air quality impacts through
emissions of fugitive dust. Fugitive dust emissions would result from site disturbance including demolition,
excavation, pile driving, grading, trenching, and berm/soil removal. Proposed project-related construction
activities may cause wind-blown dust, which would contribute particulate matter to the local atmosphere.
As discussed above, the Airport is required to implement ASCMs specific to dust control. These ASCMs would
avoid or minimize construction-generated fugitive dust impacts.
A project-specific Materials Management Plan that describes the means, methods, and procedures for
handling contaminated soil and sludge as well as dust control is required by Division 01 33 16: Hazard and
Hazardous Material Investigation and Remediation. Division 01 35 43.01: Demolition, requires that the
amount of dust resulting from demolition be controlled to prevent the spread of dust to adjacent occupied
areas and to avoid creation of a nuisance in the surrounding area. Division 01 35 43.06: Earthwork, requires
the contractor to take proper and efficient steps to control dust. Division 01 57 00: Temporary Controls,
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requires that contractors performing work under Airport projects assume responsibility for dust control and
furnish labor, equipment, and means required to carry out proper and efficient measures wherever and
whenever dust control is necessary to prevent operations from producing dust damage, health impacts, and
nuisance to persons and property. The ASCMs include the air district’s Basic Construction Mitigation
Measures (Table 8-2 of the 2017 CEQA Air Quality Guidelines) that are required to reduce the fugitive dust
impact to a less-than-significant level. Therefore, with implementation of the Airport’s ASCMs, the proposed
project, including Reach 16, would have a less-than-significant impact related to fugitive dust.

Impact AQ-3: Construction of the proposed project would generate ozone precursors and would result
in a cumulatively considerable net increase in criteria air pollutants for which the proposed project
area is in non-attainment under an applicable federal or state ambient air quality standard. (Significant
and Unavoidable with Mitigation)
Construction of the proposed project has the potential to create air quality impacts through the use of
heavy-duty off-road construction equipment, in-water marine vessels, construction workers’ vehicle trips,
heavy-duty truck trips, and vendor truck trips. The assessment of construction air quality impacts considers
each of these potential sources. Demolition and construction activities would require the use of heavy
trucks, excavators, material loaders, cranes, material and derrick barges, skiffs, crew boats, and other mobile
and stationary construction equipment. During the proposed project’s approximately six-year construction
period, construction activities would result in emissions of ozone precursors and PM. These emissions were
calculated using the methods summarized above starting on p. 4.C-27. Additional modeling details are
provided in Appendix E, Air Quality Technical Memorandum. The following summarizes the results of the
emissions analysis.
Table 4.C-7 presents construction emissions from the proposed project. As shown in Table 4.C-7,
construction-related emissions of NOX would exceed the significance threshold of 54 pounds/day (average) in
2025 through 2028; this would be a significant impact. Emissions of PM10 and PM2.5 in this table represent
only exhaust emissions because fugitive PM10 and PM2.5 emissions are addressed under Impact AQ-2.
As presented in Table 4.C-7, NOX emissions exceed the significance threshold of 54 pounds per day in 2025,
2026, 2027, and 2028. The largest sources of construction NOX emissions are from marine vessel operations
followed by off-road construction equipment. At the start of construction in 2025, marine vessel emissions
for Reach 7 account for approximately 64 percent of all NOX emissions, and marine vessel operations for
Reach 7 also would be the primary source of NOX emissions during construction in 2026 and 2027. By 2028
the reaches requiring intensive marine vessel activity (Reaches 7 and 8) continue to be the predominant
sources of NOX emissions contributing to the threshold exceedances. Starting in 2029, after construction of
Reaches 7 and 8 is complete, construction-related NOX emissions would be reduced below the significance
threshold. Therefore, construction-related NOX emissions occurring between 2025 and 2028 would result in a
significant impact. Emissions of construction-related ROG, PM10, and PM2.5 would be below significance
thresholds for the duration of proposed project construction.

REACH 16
Criteria air pollutant emissions for Reach 16 were estimated at a programmatic level because construction
details for this reach (including the construction schedule, equipment fleet, truck trips, etc.) are currently
unknown. To estimate emissions for Reach 16, total annual average emissions (for each criteria air pollutant)
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per linear foot from Reaches 1 and 15 were used as a proxy. Average daily criteria air pollutants resulting
from construction of Reach 16 are shown in Table 4.C-8. See Appendix E for a detailed description of the
programmatic assumptions and modeling methods for Reach 16.
Table 4.C-7

Average Daily Construction Emissions by Source and Year – Proposed Project
Average Daily Emissions (pounds/day) a

Year/Sourceb,c

ROG

NOX

PM10 Exhaust

PM2.5 Exhaust

2025

Off-Road Equipment

5.5

52.9

1.7

1.6

On-Road Vehicles

1.2

26.1

0.2

0.2

Marine Vessels

3.6

137.7

2.3

2.3

Subtotal

10.4

216.7

4.3

4.1

2026

Off-Road Equipment

5.6

51.3

1.7

1.6

On-Road Vehicles

0.8

20.5

0.2

0.2

Marine Vessels

2.6

97.0

1.7

1.6

Subtotal

9.0

168.8

3.5

3.4

2027

Off-Road Equipment

5.0

45.0

1.6

1.5

On-Road Vehicles

0.6

17.2

0.1

0.1

Marine Vessels

3.3

123.9

2.1

2.0

Subtotal

8.9

186.0

3.8

3.6

2028

Off-Road Equipment

3.4

30.6

0.9

0.9

On-Road Vehicles

0.4

11.3

0.1

0.1

Marine Vessels

3.6

99.1

2.1

2.1

Subtotal

6.5

141.0

2.7

2.6

2029

Off-Road Equipment

5.8

27.9

0.8

0.8

On-Road Vehicles

0.6

16.8

0.1

0.1

Marine Vessels

0.2

7.0

0.1

0.1

Subtotal

6.5

51.8

1.1

1.1
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Average Daily Emissions (pounds/day) a
Year/Sourceb,c

ROG

NOX

PM10 Exhaust

PM2.5 Exhaust

2030

Off-Road Equipment

6.6

25.6

0.8

0.8

On-Road Vehicles

0.7

20.4

0.2

0.2

Marine Vessels

<0.1

<0.1

<0.1

<0.1

Subtotal

7.3

46.0

1.0

0.9

2031

Off-Road Equipment

3.8

14.8

0.5

0.5

On-Road Vehicles

0.5

12.6

0.1

0.1

Marine Vessels

<0.1

0.4

<0.1

<0.1

Subtotal

4.3

27.8

0.6

0.6

THRESHOLDS

Significance Threshold

54

54

82

54

Threshold Exceeded?

No

Yes

No

No

SOURCE:

ESA, 2021. See Appendix E, Air Quality Technical Memorandum.

ABBREVIATIONS:
ROG = reactive organic gas; NOX = oxides of nitrogen; PM10 = particulate matter less than or equal to 10 microns in diameter; PM2.5 = particulate
matter less than or equal to 2.5 microns in diameter
NOTES:
Due to rounding, numbers in columns may not add to totals.
Bold values = threshold exceedance (for total average daily emissions that year).
Source categories defined as follows:
Off-Road Equipment = operating emissions from heavy-duty equipment, such as bulldozers, cranes, and excavators. See Appendix E, Air
Quality Technical Memorandum, for equipment activity assumptions. Emissions were modeled using OFFROAD 2011 and CalEEMod load
factors.
On-Road Vehicles = Travel and idling emissions from on-road vehicles, including heavy-duty trucks, medium-duty trucks, shuttles, and
worker commutes (light-duty autos and trucks). Emissions were modeled using EMFAC2021.
Marine Vessels = material barges, derrick barges, sand dredges, skiffs, push boats, and crew boats. Emissions were calculated using Tier 3
engine emission factors from the U.S. EPA’s Ports Emissions Inventory Guidance: Methodologies for Estimating Port-Related and Goods
Movement Mobile Source Emissions.
c It was assumed that construction activities would occur over 6.5 years to conservatively estimate average daily and total annual emissions
should construction occur faster than the anticipated seven years; if construction occurs over a longer timeframe, actual average daily or
maximum annual emissions could be less than those estimated in this analysis. The phasing of project implementation would be subject to
change due to the availability of specific types of construction equipment. If construction is delayed or occurs over a longer period, emissions
could be reduced because of (1) newer and cleaner burning construction equipment; and (2) a less intensive and overlapping buildout schedule
(i.e., fewer average daily emissions occurring over a longer period). Conversely, if construction is accelerated and occurs over a shorter period,
average daily and total annual emissions could increase. However, it is assumed that the construction schedule represents an accelerated
phasing schedule for the purpose of conservatively assessing impacts. If the construction schedule shifts, the years for which mitigation
measures are required would shift accordingly.
a
b

It is anticipated that if Reach 16 is constructed, construction would begin after Reaches 1–15 are complete
(anticipated in 2032). As such, construction emissions associated with Reach 16 are not anticipated to overlap
with construction emissions associated with Reaches 1–15. However, to provide a conservative assessment
of potential impacts associated with construction of Reach 16, three options are evaluated here: (1) early
phasing, where construction of Reach 16 would begin in 2025 at the start of construction of Reaches 1–15;
(2) mid-phasing, where construction of Reach 16 would begin in 2027 at the mid-point of construction of
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Reaches 1–15; and (3) end phasing, where construction of Reach 16 would begin in 2032 once construction of
Reaches 1–15 is complete.
Table 4.C-8

Average Daily Construction Emissions by Source for Reach 16
Average Daily Emissions (pounds/day) a

Year

ROG

NOX

PM10 Exhaust

PM2.5 Exhaust

OPTION 1: EARLY PHASING

2025

2.1

20.2

0.6

0.5

2026

2.1

20.2

0.6

0.5

2027

0.3

2.6

0.1

0.1

Maximum (2025)

2.1

20.2

0.6

0.5

OPTION 2: MID-PHASING

2027

1.2

10.6

0.3

0.3

2028

2.0

17.8

0.6

0.5

2029

0.3

2.6

0.1

0.1

Maximum (2028)

2.0

17.8

0.6

0.5

OPTION 3: END PHASING

2031

0.2

1.7

0.1

0.1

2032

2.0

15.9

0.5

0.5

2033

2.0

15.8

0.5

0.5

Maximum (2032)

2.0

15.9

0.5

0.5

SOURCE:

ESA, 2021. See Appendix E, Air Quality Technical Memorandum.

ABBREVIATIONS:
ROG = reactive organic gas; NOX = oxides of nitrogen; PM10 = particulate matter less than or equal to 10 microns in diameter; PM2.5 = particulate
matter less than or equal to 2.5 microns in diameter
NOTES:
Due to rounding, numbers in columns may not add to totals.
It was assumed that construction activities would occur over two years. Three options are evaluated here (1) early phasing, where construction
of Reach 16 would begin in 2025 at the start of construction of Reaches 1–15; (2) mid-phasing, where construction of Reach 16 would begin in
2027 at the mid-point of construction of Reaches 1–15; and (3) end phasing, where construction of Reach 16 would begin in 2032 once
construction of Reaches 1–15 is complete.

a

Option 1 (early phasing)
Table 4.C-9 shows the maximum criteria air pollutant emissions from construction of Reach 16 combined
with the maximum criteria air pollutant emissions from construction of Reaches 1–15 during years 2025–2027.
For option 1 (early phasing), NOX emissions from Reach 16 would combine with the NOX emissions from
construction of Reaches 1–15 to increase the NOX exceedances in 2025, 2026, and 2027. Maximum combined
NOX emissions would be 236.9 pounds per day in 2025, a 9 percent increase over the construction of
Reaches 1–15. Consequently, the same mitigation measures identified for the Reaches 1–15 would apply to
Reach 16. All other criteria air pollutant emissions would be below significance thresholds.
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Table 4.C-9

Reach 16 Early Phasing Criteria Air Pollutant Emissions
Average Daily Emissions (pounds/day) a

Year

ROG

NOX

PM10 Exhaust

PM2.5 Exhaust

2025

Reaches 1–15

10.4

216.7

4.3

4.1

Reach 16

2.1

20.2

0.6

0.5

Total

12.5

236.9

4.8

4.6

2026

Reaches 1–15

9.0

168.8

3.5

3.4

Reach 16

2.1

20.2

0.6

0.5

Total

11.1

189.0

4.1

3.9

2027

Reaches 1–15

8.9

186.0

3.8

3.6

Reach 16

0.3

2.6

0.1

0.1

Total

9.2

188.6

3.9

3.7

SOURCE:

ESA, 2021. See Appendix E, Air Quality Technical Memorandum.

ABBREVIATIONS:
ROG = reactive organic gas; NOX = oxides of nitrogen; PM10 = particulate matter less than or equal to 10 microns in diameter; PM2.5 = particulate
matter less than or equal to 2.5 microns in diameter
NOTES:
Due to rounding, numbers in columns may not add to totals.
Bold values = threshold exceedance (for total average daily emissions that year).

a

Option 2 (mid-phasing)
Table 4.C-10 shows the maximum criteria air pollutant emissions from construction of Reach 16 combined
with the maximum criteria air pollutant emission from construction of Reaches 1–15 during years 2027–2029.
For option 2 (mid-phasing), NOX emissions from Reach 16 would combine with the NOX emissions from
construction of Reaches 1–15 to increase the NOX exceedances in 2027 and 2028 and could potentially create
new exceedances in 2029. Maximum NOX emissions would be 196.6 pounds per day in 2027, a 6 percent
increase over Reaches 1–15. For 2029, maximum NOX emissions could be 54.4 pounds per day, creating a new
exceedance in this year (for Reaches 1–15, NOX emissions would be 51.8 pounds per day for 2029).
Consequently, the same mitigation measures identified for Reaches 1–15 would apply to Reach 16. All other
criteria air pollutant emissions would be below significance thresholds.
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Table 4.C-10

Reach 16 Mid-Phasing Criteria Air Pollutant Emissions
Average Daily Emissions (pounds/day) a

Year

ROG

NOX

PM10 Exhaust

PM2.5 Exhaust

2027

Reaches 1–15

8.9

186.0

3.8

3.6

Reach 16

1.2

10.6

0.3

0.3

Total

10.1

196.6

4.1

3.9

2028

Reaches 1–15

6.5

141.0

2.7

2.6

Reach 16

2.0

17.8

0.6

0.5

Total

8.5

158.8

3.3

3.1

2029

Reaches 1–15

6.5

51.8

1.1

1.1

Reach 16

0.3

2.6

0.1

0.1

Total

6.8

54.4

1.2

1.1

SOURCE:

ESA, 2021. See Appendix E, Air Quality Technical Memorandum.

ABBREVIATIONS:
ROG = reactive organic gas; NOX = oxides of nitrogen; PM10 = particulate matter less than or equal to 10 microns in diameter; PM2.5 = particulate
matter less than or equal to 2.5 microns in diameter
NOTES:
Due to rounding, numbers in columns may not add to totals.
Bold values = threshold exceedance (for total average daily emissions that year).

a

Option 3 (end phasing)
Table 4.C-11 shows the maximum criteria air pollutant emissions from construction of Reach 16 combined
with the maximum criteria air pollutant emission from construction of Reaches 1–15 during years 2031–2033.
For option 3 (end phasing), which is the most likely scenario, NOX emissions from Reach 16 would only
combine with the NOX emissions from construction of Reaches 1–15 during 2031 and would occur in isolation
from 2032 to 2033. Maximum NOX emissions would be 26.5 pounds per day in 2031, a 7 percent increase over
Reaches 1–15, which is less than the threshold of 54 pounds per day. Therefore, no NOX exceedances would
occur. All other criteria air pollutant emissions would be below significance thresholds. Consequently, no
mitigation measures would apply to Reach 16 for this option.

Draft EIR
August 2022

4.C-39

Case No. 2020-004398ENV

SFO Shoreline Protection Program

Chapter 4. Environmental Setting, Impacts, and Mitigation Measures
4.C. Air Quality

Table 4.C-11

Reach 16 End Phasing Criteria Air Pollutant Emissions
Average Daily Emissions (pounds/day) a

Year

ROG

NOX

PM10 Exhaust

PM2.5 Exhaust

2031

Reaches 1–15

3.8

24.8

0.5

0.5

Reach 16

0.2

1.7

0.1

0.1

Total

4.0

26.5

0.6

0.6

2032

Reaches 1–15

0

0

0

0

Reach 16

2.0

15.9

0.5

0.5

Total

2.0

15.9

0.5

0.5

2033

Reaches 1–15

0

0

0

0

Reach 16

2.0

15.8

0.5

0.5

Total

2.0

15.8

0.5

0.5

SOURCE:

ESA, 2021. See Appendix E, Air Quality Technical Memorandum.

ABBREVIATIONS:
ROG = reactive organic gas; NOX = oxides of nitrogen; PM10 = particulate matter less than or equal to 10 microns in diameter; PM2.5 = particulate
matter less than or equal to 2.5 microns in diameter
NOTES:
Due to rounding, numbers in columns may not add to totals.
Bold values = threshold exceedance (for total average daily emissions that year).

a

HEALTH IMPLICATIONS OF SIGNIFICANT IMPACTS RELATED TO EMISSIONS OF OZONE
PRECURSORS
As discussed above on p. 4.C-6, air quality standards have been set at levels considered safe to protect public
health, including the health of sensitive populations such as asthmatics, children, and the elderly with a
margin of safety, and to protect public welfare, including protection against decreased visibility and damage to
animals, crops, vegetation, and buildings. As explained by CARB, “An air quality standard defines the
maximum amount of a pollutant averaged over a specified period of time that can be present in outdoor air
without any harmful effects on people or the environment.” 250 That is, if a region is in compliance with the
ambient air quality standards, its regional air quality can be considered protective of public health. The
NAAQS are statutorily required to be set by the U.S. EPA at levels that are “requisite to protect the public
health.” 251
Also discussed above, the U.S. EPA developed the Air Quality Index scale to make the public health impacts
of air pollution concentrations easily understandable. Table 4.C-3, p. 4.C-9, shows the Air Quality Index
250
California Air Resources Board (CARB), “California Ambient Air Quality Standards (CAAQS),”
https://www.arb.ca.gov/research/aaqs/caaqs/caaqs.htm, accessed October 5, 2021.
251
42 U.S. Code Chapter 7409 – National primary and secondary ambient air quality standards, https://www.law.cornell.edu/uscode/text/42/7409,
accessed October 5, 2021.
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results for the air basin between 2016 and 2020. As shown there, the air basin has averaged between 8 and
34 days per year that are considered unhealthy for sensitive groups and had 36 unhealthy (red) days in the
last 5 years for which data are available. On unhealthy days, persons are recommended to avoid both
prolonged and heavy-exertion outdoor activities. In addition, there were 3 days designated as very
unhealthy (purple) during the October 2017 wildfires, 5 days during the November 2018 wildfires north of
San Francisco, and 1 day during the August/September 2020 wildfires that occurred throughout the bay area.
ROG and NOX are ozone precursors, and the main health concern of exposure to ground-level ozone is effects
on the respiratory system, especially on lung function. However, several factors influence these health
impacts. Given these various factors, it is difficult to predict the magnitude of health effects from the
proposed project’s NOX emissions, especially since the proposed project is a temporary, construction project.
Additionally, ozone is a regional pollutant for which project-specific concentration modeling is not reliable
given current modeling limitations. Meteorology, the presence of sunlight, seasonal impacts, and other
complex chemical factors all combine to determine the ultimate concentration and location of ozone. 252
Furthermore, available models are designed to determine regional, population-wide health impacts, and are
not designed to accurately quantify ozone-related health impacts caused by NOX or ROG emissions from the
local level, and in particular not at the level of an individual project. Consequently, given these current
modeling limitations, there is no reliable way to connect the proposed project’s exceedances of NOX
emissions to increases in ozone concentrations to meaningfully determine specific human health impacts
related to increases in ozone concentrations.
Nevertheless, the proposed project’s NOX emissions that exceed thresholds could contribute to new or
exacerbated air quality violations in the air basin by contributing to more days of ozone exceedance or result
in air quality index values that are unhealthy for sensitive groups and other populations. However, the
proposed project would be temporary in nature, emitting ozone precursors only during the construction
period. Furthermore, the majority of the proposed project’s ozone precursor emissions would be produced
far from residential populations and other sensitive receptors because the reach locations and marine vessel
operations would occur mostly in the bay away from population centers. Ozone precursors from on-road
trucks would occur on roadways throughout the bay area closer to residential populations, but total on-road
emissions represent 6 to 45 percent of total ROG and NOX emissions from the proposed project under the
unmitigated scenario, depending on the year. Between the years 2025 and 2028, when the NOX emissions
exceed the significance threshold due to marine vessel activity, on-road emissions represent 6 to 12 percent
of total ROG and NOx emissions. Between the years 2029 and 2031, on-road emissions represent 9 to 45 percent
of total ROG and NOx emissions, which are less than the significance thresholds during those years.

252

California Air Resources Board (CARB), “Ozone and Health,” https://ww2.arb.ca.gov/resources/ozone-and-health, accessed February 21, 2022.
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To address NOX emissions that would exceed significance thresholds, the following mitigation measures
would be required.
Mitigation Measure M-AQ-3a: Clean Off-Road Construction Equipment
The project sponsor shall comply with the following:
1. Engine Requirements. All off-road equipment greater than 25 horsepower and operating for more
than 20 total hours over the entire duration of construction activities shall meet the following
requirements:
a. All portable engines, such as generators, shall be electric. If grid electricity is not available,
propane or natural gas generators shall be used if feasible.
b. Electric engines shall be used for all equipment that is readily available as plug-in or batteryelectric equipment, to the maximum extent feasible during each construction phase and
activity. Portable equipment shall be powered by grid electricity if available. Electric
equipment may include, but is not limited to, concrete/industrial saws, sweepers/scrubbers,
aerial lifts, welders, air compressors, fixed cranes, forklifts, and cement and mortar mixers,
pressure washers, and pumps.
c. Engines that cannot be electrically powered must meet or exceed either U.S. Environmental
Protection Agency or California Air Resources Board (air board) Tier 4 Final off-road emission
standards.
d. Engines shall be fueled with alternative fuels as commercially available and to the maximum
extent feasible during each construction phase and activity. This may include natural gas,
propane, hydrogen fuel cell, and electricity.
e. Any other best technology available in the future may be included in the construction
emissions minimization plan as substitutions for the above items a–d, provided that the
project sponsor submits documentation to the planning department demonstrating that (1)
the technology would result in comparable NOX emissions reductions and (2) it would not
increase other pollutant emissions or result in other additional impacts, such as noise. This
may include new alternative fuels or engine technology for off-road equipment (such as
electric or hydrogen fuel cell equipment) that is not available as of 2022.
f.

The project sponsor shall require the idling time for off-road equipment be limited to no
more than 2 minutes, except as provided in exceptions to the applicable state regulations
regarding idling for off-road equipment. Documentation shall be provided to equipment
operators in multiple languages (e.g., English, Spanish, Chinese) to remind operators of the
2-minute idling limit. If the majority of the project sponsor’s construction staff speak a
language other than these, then the documentation shall be provided in that language as
well.

g. The project sponsor shall require that construction operators properly maintain and tune
equipment in accordance with manufacturer specifications.
2. Waivers. The project sponsor may, in consultation with the ERO, waive the electric engine
requirement of above items 1.a and 1.b if electric power is limited or infeasible at the project
site. The project sponsor may, in consultation with the ERO, waive the equipment requirements
of item 1.c if: (1) the contractor does not have the required type of equipment within its current
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available inventory or has ordered such equipment at least 60 days in advance and has made a
good faith effort to lease or rent such equipment but it is not available; (2) a particular piece of
Tier 4 final off-road equipment is technically or financially infeasible; (3) the equipment would
not produce desired emissions reduction due to expected operating modes; or (4) there is a
compelling emergency need to use off-road equipment that is not Tier 4 Final compliant. If any
of the listed waiver criteria apply, the contractor must use the next cleanest piece of off-road
equipment, according to Table M-AQ-3a-1. Emerging technologies with verifiable emissions
reductions supported by substantial evidence may also be employed in lieu of the step-down
schedule below, if those technologies meet the requirements of 1.e, above.
Table M-AQ-3a-1

Off-Road Equipment Compliance
Step-Down Schedule

Compliance Alternative

Minimum Engine Emission Standard

1

Tier 4 Interim

2

Tier 3

3

Tier 2

4

Tier 1

The project sponsor may, in consultation with the ERO, waive the alternative fuel requirements
of item 1.d if alternative fuels are not commercially available or the use of alternative fuels
would negatively affect construction performance, void equipment warranties, or would result
in additional NOX emissions compared to traditional fuels. For purposes of this mitigation
measure, “not commercially available” is defined as either: (1) not being used for other largescale construction projects in the Bay Area occurring at the same time; (2) cannot be obtained
without significant delays to critical-path timing of construction; or (3) not available within the
larger Bay Area region.
3. Construction Emissions Minimization Plan. Before starting onsite construction activities, the
project sponsor shall submit a Construction Emissions Minimization Plan (Plan) to the ERO for
review and approval. The Plan shall state, in reasonable detail, how the contractor will meet the
requirements of item 1.
a. The Plan shall include estimates of the construction timeline by phase (or by reach and
activity or groups of reaches depending on actual construction timing), with a description of
each piece of off-road equipment required for every construction phase. The description
may include, but is not limited to: equipment type, equipment manufacturer, equipment
identification number, engine model year, engine certification (Tier rating), horsepower,
engine serial number, expected fuel type (e.g., diesel, gasoline, electric, propane, natural
gas), and hours of operation.
b. The Plan shall also include an updated calculation of expected construction NOX emissions
(total and average pounds per day) for all construction activities associated with the project
(including off-road construction equipment, on-road vehicles, in-water marine equipment,
and any other construction activity generating NOX emissions). The Plan shall document the
project’s performance in relation to the threshold of 54 pounds of NOX per day. Emissions
shall be reported in average daily pounds for each construction period during each calendar
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year of anticipated construction activities. Emission calculation methods should generally
follow the approach used in this EIR and in Appendix E, Air Quality Technical Memorandum.
c. The project sponsor shall make the Plan available to the public for review onsite at SFO
Building 674 (674 West Field Road) during working hours. The contractor shall post online
(on SFO’s website) a notice summarizing the Plan. The notice shall also state that the public
may ask to inspect the Plan for the project at any time during working hours and shall
explain how to request to inspect the Plan.
4. Reporting. After start of construction activities, the project sponsor shall submit biannual reports
to the ERO documenting compliance with the Plan. After completion of construction activities,
the project sponsor shall submit to the ERO a final report summarizing construction activities,
including the start and end dates and duration of each construction phase, and the specific
information required in the Plan.
The biannual reports shall include a calculation of NOX emissions for all construction activities
completed prior to the biannual report for all phases of construction completed. Emissions shall
be reported in average daily pounds (for each construction period during each calendar year).
The biannual reports shall also include documentation supporting the use of waivers if the
engine requirements of items 1.a, 1.b, 1.c, and/or 1.d cannot be met.
Within six months of the completion of construction activities, the project sponsor shall submit
to the ERO a final report summarizing construction activities. The final report shall indicate the
start and end dates and duration of each construction phase (or Reach and Activity). For each
phase, the report shall include detailed information required in item 3.a. The report shall also
include a final inventory of NOX emissions for all construction activities completed. Emissions
shall be reported in average daily pounds (for each construction period during each calendar
year) and total tons per calendar year.
5. Certification Statement and Onsite Requirements. Prior to commencing construction activities,
the project sponsor shall certify (1) compliance with the Plan, and (2) all applicable requirements
of the Plan have been incorporated into contract specifications.
Mitigation Measure M-AQ-3b: Clean On-Road Trucks
The project sponsor shall comply with the following:
1. Engine Requirements.
a. All on-road heavy-duty diesel trucks with a gross vehicle weight rating of 19,500 pounds or
greater used at the project site (such as haul trucks, water trucks, dump trucks, concrete
trucks, and vendor trucks) shall be model year 2018 or newer.
b. Use alternative fuels as commercially available, such as natural gas, propane, hydrogen fuel
cell, and electric vehicles or other fuels where evidence suggests that NOX emissions would
be reduced compared to conventional diesel fuel.
c. Any other best technology available in the future (i.e., not available as of 2022) may be used
for the above items 1.a and 1.b, provided that the project sponsor submits documentation to
the planning department demonstrating that (1) the technology would result in comparable
NOX emissions reductions and (2) that such measures would not increase other pollutant
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emissions or result in other additional impacts, such as noise. This may include new
alternative fuels for on-road trucks.
d. Require the idling time for on-road vehicles be limited to no more than 2 minutes, except as
provided in exceptions to the applicable state regulations regarding idling for on-road
vehicles. Documentation shall be provided to truck drivers in multiple languages (e.g.,
English, Spanish, Chinese) to remind operators of the 2-minute idling limit. If the majority of
the project sponsor’s construction staff speak a language other than these, then the
documentation shall be provided in that language as well.
2. Waivers. The project sponsor may, in consultation with the ERO, waive the requirements of
items 1.a and 1.b for on-road heavy duty diesel vendor trucks delivering materials to the project
site if each vendor truck entering the project site is used only once for a single delivery of
equipment or material per reach. If this condition is met, the contractor must demonstrate that
that vendor truck was used once for a single delivery to the project site per reach.
The project sponsor may, in consultation with the ERO, waive the alternative fuel requirements
of item 1.b if alternative fuels are not commercially available or the use of alternative fuels is not
technologically feasible, would void truck warranties, or would result in additional NOX emissions
compared to traditional fuels. For purposes of this mitigation measure, “not commercially
available” shall be defined as: (1) not being used for other large-scale construction projects in
the Bay Area occurring at the same time; (2) cannot be obtained without significant delays to
critical-path timing of construction; or (3) not available within the larger Bay Area region.
3. Construction Emissions Minimization Plan. The Construction Emissions Minimization Plan (Plan),
as described in Mitigation Measure M-AQ-3a item 3 above, shall include a description of each
general category of on-road trucks required for every construction phase (or reach, etc.) and an
estimate of NOX emissions associated with all on-road trucks, in addition to all off-road
construction equipment. The description shall also specify the engine model years and fuel type
being used (e.g., diesel, electric, natural gas).
4. Reporting. The report, as described in Mitigation Measure M-AQ-3a item 4, shall include
documentation of compliance with the Plan regarding on-road trucks, in addition to off-road
construction equipment. The report shall include an estimate of NOX emissions from all on-road
truck activities completed prior to the biannual report for all phases of construction completed.
The report shall also include documentation supporting the use of waivers if engine
requirements under Item 1.a or 1.b cannot be met.
5. Certification Statement and Onsite Requirements. The Certification Statement, as described in
Mitigation Measure M-AQ-3a item 5 above, shall apply to all applicable requirements for on-road
trucks.
Mitigation Measure M-AQ-3c: Electric Worker Shuttles
The project sponsor or the project sponsor’s contractor shall use electric shuttles to transport
construction workers from the worker parking area(s) to each construction site, including all
reaches, the Aviador Lot, and any other construction staging or activity areas. No fossil fuel shuttles
shall be permitted. The procurement and use of all electric shuttles shall be documented and
submitted to the San Francisco Planning Department for review and approval.

Draft EIR
August 2022

4.C-45

Case No. 2020-004398ENV

SFO Shoreline Protection Program

Chapter 4. Environmental Setting, Impacts, and Mitigation Measures
4.C. Air Quality

Mitigation Measure M-AQ-3d: Clean Marine Vessels
The project sponsor shall comply with the following:
1. Engine Requirements. All in-water marine equipment greater than 100 horsepower and operating
for more than 20 total hours over the entire duration of construction activities shall meet the
following requirements:
a. Engines that meet or exceed U.S. Environmental Protection Agency or California Air
Resources Board Tier 4 Marine Engine emission standards.
b. Any other best available technology in the future (i.e., not available as of 2022) may be used
for above item 1a., provided that the project sponsor submits documentation to the
planning department demonstrating that (1) the technology would result in comparable NOX
emissions reductions and (2) that such measures would not increase other pollutant
emissions or result in other additional impacts, such as noise. This may include new
alternative fuels or engine technology for marine equipment (such as electric or hydrogen
fuel cell equipment) that is not known or available as of 2022.
2. Waivers. The project sponsor may, in consultation with the ERO, waive the equipment
requirements of item 1 if: (1) a particular piece of Tier 4 marine equipment is not commercially
available; (2) the contractor does not have the required type of equipment within its current
available inventory or has ordered such equipment at least 60 days in advance and has made a
good faith effort to lease or rent such equipment but they are not available; (3) a particular piece
of Tier 4 marine equipment is technically or financially infeasible; (4) the equipment would not
produce desired emissions reduction due to expected operating modes; or (5) there is a
compelling emergency need to use marine equipment that is not Tier 4 compliant. For purposes
of this mitigation measure, “not commercially available” shall be defined as: (1) not being used
for other large-scale construction projects in the Bay Area occurring at the same time; (2) cannot
be obtained without significant delays to critical-path timing of construction; or (3) not available
within marine vessel fleets within the larger Bay Area region or would result in additional NOX
emissions associated with transporting the equipment from other areas in the state or country
to the project site (i.e., from Long Beach to San Francisco). If waived, the contractor must use
engines that meet or exceed Tier 3 Marine Engine emission standards.
Any other best available technology with verifiable emissions reductions may be included in the
construction emissions minimization plan as substitutions for item 1 above, provided
documentation is submitted to the planning department demonstrating comparable NOX
emissions reductions and the substitution would not increase other pollutant emissions or
result in other additional impacts, such as noise.
3. Maximize Trucks in Lieu of Barges: On-road trucks shall be used in place of barges or other inwater equipment for fill placement or export during construction of Reaches 7 and 8 unless (1) a
sufficient number of on-road haul trucks to replace barges or other in-water equipment cannot
be obtained without substantial delays to critical-path timing of the construction of Reaches 7
and 8; (2) the truck fleet contractor does not have the required type of trucks within its current
available inventory or has ordered such equipment at least 60 days in advance and has made a
good faith effort to lease or rent such equipment but they are not available; (3) the use of trucks
in lieu of barges would not produce desired emissions reduction due to expected operating
modes; (4) there is a compelling emergency need to use marine equipment instead of trucks;
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(5) the use of trucks would be technically or economically infeasible; or (6) replacing barges with
trucks would increase other pollutant emissions or result in other additional impacts, such as
noise. All on-road trucks shall meet the requirements of Mitigation Measure M-AQ-3b.
4. Construction Emissions Minimization Plan. The Construction Emissions Minimization Plan (Plan),
as described in Mitigation Measure M-AQ-3a item 3 above, shall include a description of each
general category of marine equipment required for every construction phase (or reach, etc.) and
an estimate of emissions associated with all marine equipment, in addition to all off-road
construction equipment. The description shall also specify the engine type and fuel type being
used (e.g., diesel, electric, natural gas). The Plan shall also include an updated calculation of
expected NOX emissions for all marine equipment activities associated with the project.
5. Reporting. The monitoring report, as described in Mitigation Measure M-AQ-3a item 4, shall
include documentation of compliance with the Plan regarding marine equipment, in addition to
off-road construction equipment. The report shall include a calculation of NOX emissions for all
marine equipment activities completed prior to the biannual report for all phases of
construction completed. The report shall also include documentation supporting the use of
waivers if engine requirements under item 1.a or truck substitution requirements under Item 3
cannot be met.
6. Certification Statement and Onsite Requirements. The Certification Statement, as described in
Mitigation Measure M-AQ-3a item 5, shall apply to all applicable requirements of the
construction emissions minimization plan for marine equipment.
Mitigation Measure M-AQ-3e: Offset Remaining Construction Emissions
The project sponsor, with the oversight of the planning department, shall implement one or more of
the following measures to achieve annual reductions or offsets of NOX within the San Francisco Bay
Area Air Basin equal to the amount required to reduce project NOX emissions below 54 pounds per
day after implementation of all other identified mitigation measures as calculated and approved
through the documentation submitted to the planning department as stipulated in Mitigation
Measures M-AQ-3a through M-AQ-3d.
1. Directly fund or implement a specific offset project within the San Francisco Bay Area Air Basin.
Emission reduction projects shall occur in the following locations in order of priority to the
extent available: (1) at the airport; (2) off-site within the neighborhood surrounding the project
site; (3) within the cities of South San Francisco, San Bruno, or Millbrae; (4) within the County of
San Mateo; and (5) within the San Francisco Bay Area Air Basin. Any offsite emission reduction
projects are subject to the approval by the City. Such projects could include strategies and
control measures such as zero-emission trucks, upgrading locomotives with cleaner engines,
replacing existing diesel stationary and standby engines with Tier 4 diesel or cleaner engines, or
expanding or installing energy storage systems (e.g., batteries, fuel cells) to replace stationary
sources of pollution. Prior to implementing the offset project, it must be approved by the
planning department, as consistent with the requirements of this mitigation measure.
2. Pay mitigation offset fees to an independent third-party approved by the planning department,
such as the Bay Area Air Quality Management District or other government or non-government
entity. The mitigation offset fee, if determined to be economically feasible, shall fund one or
more emissions reduction projects within the San Francisco Bay Area Air Basin. Emission
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reduction projects shall occur in the following locations in order of priority to the extent
available: (1) at the airport; (2) off-site within the neighborhood surrounding the project site;
(3) within the cities of South San Francisco, San Bruno, or Millbrae; (4) within the County of San
Mateo; and (5) within the San Francisco Bay Area Air Basin. The fee will be determined through
consultation between the project sponsor and the entity, and be based on the type of projects
available at the time of the payment.
3. Memorandum of Understanding. When paying a mitigation offset fee under item 2, the project
sponsor shall enter into a memorandum of understanding (MOU) with the entity. The MOU shall
include details regarding the funds to be paid, the administrative fee, and the timing of the
emissions reductions project(s). Acceptance of this fee by the entity shall serve as
acknowledgment and a commitment to implement an emissions reduction project(s) within a
time frame agreed upon in the MOU based on the type of project(s) selected, after receipt of the
mitigation fee to achieve the emissions reduction objectives specified above.
4. Waivers. The ERO or designee may waive the requirement to achieve annual reductions or
offsets of NOX equal to the amount required to reduce emissions below 54 pounds per day after
implementation of Mitigation Measures M-AQ-3a, M-AQ-3b, M-AQ-3c, and M-AQ-3d and all after
all feasible offset projects are implemented and offset fees are paid as described above for a
specific year of construction NOX emissions if: (1) sufficient NOX emission offset projects within
the San Francisco Bay Area Air Basin, as described in item 1, are not available to reduce NOX
emissions below 54 pounds per day when they occur during construction; (2) the cost of the
offset projects or the mitigation offset fees, as described in item 3, are determined to be
economically infeasible; or (3) FAA determines that funding offsets would violate the airport’s
grant obligations.
5. Offset Verification Report. The project sponsor shall prepare an Annual Offset Verification Report
(Report) as follows:
a. Initial Report: the initial report shall be submitted along with the Construction Emissions
Minimization Plan described above in Mitigation Measure M-AQ-3a. The purpose of the initial
report is to determine the additional NOX offsets needed to reduce the project’s NOX
emissions below 54 pounds per day for each year of construction after implementation of all
other emission reduction measures implemented through the verified Construction
Emissions Minimization Plan described above in Mitigation Measure M-AQ-3a.
b. Subsequent Reports: Subsequent reports shall be submitted in the first quarter of each year
following completion of construction activities for the prior year as shown in final
development plan or equivalent. The purpose of the subsequent reports is to determine
additional NOX offsets needed to bring the project below the thresholds of significance each
year, based on the estimate of NOX emissions for all construction activities completed as part
of the biannual reports prepared for the Construction Emissions Minimization Plan
described above in Mitigation Measure M-AQ-3a. If the subsequent reports indicate that the
project sponsor achieved greater NOX emission reductions than necessary to reduce the
project’s NOX emissions below 54 pounds per day for the previous year, then emissions
reductions achieved through an offset project may be banked for use in the year following
the year(s) for which emissions reductions were banked. If the subsequent reports indicate
that the project sponsor failed to achieve sufficient NOX emission reductions to reduce the
project’s NOX emissions below 54 pounds per day for the previous year, then the project
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sponsor must fund or implement additional offset projects or pay additional mitigation
offset fees to achieve annual reductions of NOX equal to the amount required to reduce
emissions below 54 pounds per day. The report shall also include documentation supporting
the use of waivers if requirements under Items 1 and 2 cannot be met.
c. Offset Project Documentation: To qualify under this mitigation measure, any offset project
implemented or mitigation offset fee paid must result in NOX emission reductions within the
San Francisco Bay Area Air Basin that are real, permanent, quantifiable, enforceable, and
surplus as defined in the Bay Area Air Quality Management District Regulation 2, Rule 2: New
Source Review, sections 2-3-301, 2-2-211, 2-2-603, and 2-2-605. The project sponsor shall
certify that each specific emission reduction offset project meets these requirements. The
total emission offset amount shall be calculated by summing the total annual construction
emissions of NOX (tons) after implementation of all other mitigation measures and emission
reduction features, dividing by the total number of workdays per year (typically 260 days),
converting to pounds, and subtracting the average daily threshold of 54 pounds of NOX. The
documentation shall quantify the NOX reduction(s) achieved by all offset projects to
demonstrate that the gap between the project’s mitigated emissions and the significance
threshold of 54 pounds per day of NOX has been met through the offset project(s). Each annual
Offset Verification Report shall demonstrate, based on substantial evidence, that the project
has reduced NOX emissions below the thresholds of significance of 54 pounds per day for
each year of construction. The requirement to fund an offset project(s) described in item 1
above and/or to pay mitigation offset fees through the MOU described in items 2 and 3 above
shall terminate if the project sponsor is able to demonstrate that the project’s construction
emissions upon the completion of construction are less than 54 pounds per day.
d. Report Submittal: The report shall be prepared by the project sponsor and submitted to the
San Francisco Planning Department for review and verification. Documentation of offset
projects and mitigation offset payments, as applicable, shall be provided to the San
Francisco Planning Department for review and approval prior to the start of construction for
the first year when project NOX emissions are predicted to exceed 54 pounds per day, as set
forth above in item 5.a above (Initial Report). Thereafter, documentation of mitigation offset
projects or mitigation offset payments, as applicable, shall be provided to the San Francisco
Planning Department annually as set forth above in item 5.b above (Subsequent Reports).
NOX offsets for the previous year, if required as documented in the subsequent offset
verification reports as set forth above in item 5.b above, shall be in place by the end of each
reporting year. If the San Francisco Planning Department determines the report is reasonably
accurate, it shall approve the report; otherwise, the planning department shall identify
deficiencies and direct the project sponsor to correct and re-submit the report for approval.

IMPACT WITH IMPLEMENTATION OF MITIGATION MEASURES M-AQ-3A THROUGH M-AQ-3D
Given the uncertainties in the availability of specific emission control technologies as stipulated in the
mitigation measures above during the proposed project’s construction from 2025 to 2031, two mitigated
scenarios were quantitatively evaluated. The “Best-Case Mitigated Scenario” represents the maximum
potential emission reductions given current and anticipated future emission control technologies and
assumes 100 percent compliance with Tier 4 Final off-road emissions standards (M-AQ-3a); electric
equipment for certain small pieces of construction equipment (M-AQ-3a); 100 percent heavy-duty truck
compliance with model year 2018 or newer (M-AQ-3b); 30 percent electric heavy-duty trucks and 20 percent
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natural gas heavy-duty trucks (M-AQ-3b); a 2-minute idling limit for all vehicles (M-AQ-3b); 100 percent
electric worker shuttles (M-AQ-3c); and 100 percent compliance with Tier 4 Final marine vessel engines
(M-AQ-3d). The “Likely Mitigated Scenario” accounts for uncertainties in the feasibility of full compliance with
each mitigation measure and assumes 90 percent compliance with Tier 4 Final off-road emissions standards
(M-AQ-3a); 100 percent heavy-duty truck compliance with model year 2018 or newer (M-AQ-3b); a 2-minute
idling limit for all vehicles (M-AQ-3b); and 100 percent electric worker shuttles (M-AQ-3c). 253 The Likely
Mitigated Scenario assumes Tier 4 marine vessel engines are not feasible for all of the proposed project’s
marine vessels, and that Tier 3 marine vessel engines would be used instead, similar to the proposed project
(see p. 4.C-27). Compliance with Tier 4 Final marine vessel engines, as required by M-AQ-3d, is likely
infeasible because most of the marine fleet operators in the Bay Area currently do not have Tier 4 marine
vessels and do not expect to incorporate Tier 4 marine vessels into their fleets within the next five years.
Based on information collected from marine contractors in the bay area, most marine engines would meet
Tier 3 standards by the time construction starts in 2025. However, at that time it is unlikely that the full fleet
of marine engines would meet Tier 4 standards. 254 In addition, CARB’s proposed amendments to the
Commercial Harbor Craft Regulation, if adopted, would not require all marine vessels of the type used during
the proposed project’s construction to meet Tier 4 standards until 2031, when construction of the proposed
project is expected to be substantially complete and the project would not exceed NOX thresholds. 255 For onroad trucks, no additional reductions from electric and natural gas engines beyond what is anticipated for
the district-wide fleet for each year of construction were taken (using EMFAC2021 default fleet data). See
Appendix E, Air Quality Technical Memorandum, for a detailed description of the assumptions and modeling
methods for each scenario.
Under the Best-Case Mitigated Scenario, Mitigation Measure M-AQ-3a would reduce emissions of NOX from
off-road construction equipment by approximately 49 to 91 percent depending on the year. 256 The large
range in NOX reductions depending on the year is because off-road construction activity varies substantially
by year, and other construction emissions sources such as haul trucks, vendor trucks, and worker trips also
vary by year. See Appendix E, Air Quality Technical Memorandum, for a detailed description of construction
emissions by source.
Emissions for the Best-Case Mitigated Scenario are presented in Table 4.C-12. With implementation of
Mitigation Measures M-AQ-3a through M-AQ-3d, construction emissions of NOX would be reduced by
approximately 63 to 72 percent depending on the year. Specifically, NOX emissions would be reduced to lessthan-significant levels for all years except 2025. The highest mitigated NOX emissions value would be
63.5 pounds per day in 2025, which is only 9.5 pounds above the threshold of 54 pounds per day. The
majority of NOX emission reductions achieved under the Best-Case Mitigated Scenario occurs through
implementation of Mitigation Measure M-AQ-3d, which requires all marine vessel engines to meet Tier 4
emissions standards; this reduces total marine NOX emissions by over 70 percent and total construction NOX
emissions by 42 to 51 percent per year for the years 2025 to 2028 (the years when marine vessels are
operating). However, even with full implementation of all identified mitigation measures to reduce the
253

In addition, marine vessels were modeled assuming 100 percent compliance with Tier 3 marine vessel engines (see p. 4.C-28).
Edde, Mike, Dutra; Schaeffer, Chris, Manson; and Shalk, Brian, Power, bay area marine contractors, e-mail correspondence with Brian Schuster,
Senior Managing Associate, ESA, April 7, 2021.

254

255
The final Tier 4 compliance date would be 2025 for workboats, 2029 for tugboats, and 2031 for dredges, barges, and crew supply boats. California
Air Resources Board, Proposed Concepts for Commercial Harbor Craft in California, Document 1 of 3: Requirements for Cleaner Combustion, ZeroEmission, and Advanced Technology on New and In-Use Vessels, February 27, 2020 https://ww2.arb.ca.gov/sites/default/files/202002/chcwebinar03052020.pdf, accessed December 21, 2021.
256
The large reduction in construction emissions is a result of starting with average emission factors for the construction fleet for the unmitigated
scenario and applying Tier 4 Final emission factors to off-road construction equipment for the mitigated scenario.
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proposed project’s construction emissions, the project’s construction activity would still result in a
significant air quality impact in 2025. See Appendix E, Air Quality Technical Memorandum, for a detailed
description of construction emissions by source.
Table 4.C-12

Average Daily Construction Emissions by Source and Year – Best-Case Mitigated
Scenario
Average Daily Emissions (pounds/day) with Best-Case Mitigated Scenario

Year/Sourcea

ROG

NOX

PM10 Exhaust

PM2.5 Exhaust

2025

Off-Road Equipment

1.3

16.5

0.2

0.2

On-Road Vehicles

0.8

8.9

0.1

0.1

Marine Vessels

3.6

38.1

0.9

0.8

Subtotal

5.8

63.6

1.2

1.1

2026

Off-Road Equipment

1.5

15.0

0.2

0.2

On-Road Vehicles

0.5

7.4

0.1

0.1

Marine Vessels

2.6

26.9

0.6

0.6

Subtotal

4.5

49.2

0.9

0.9

2027

Off-Road Equipment

1.3

12.4

0.2

0.2

On-Road Vehicles

0.4

5.2

0.0

0.0

Marine Vessels

3.3

34.2

0.8

0.8

Subtotal

5.0

51.8

1.0

1.0

2028

Off-Road Equipment

0.9

9.6

0.1

0.1

On-Road Vehicles

0.2

2.9

0.0

0.0

Marine Vessels

2.7

27.6

0.6

0.6

Subtotal

3.8

40.1

0.8

0.8

2029

Off-Road Equipment

1.5

12.0

0.2

0.2

On-Road Vehicles

0.3

5.2

0.0

0.0

Marine Vessels

0.2

1.9

0.0

0.0

Subtotal

1.9

19.1

0.3

0.3
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Average Daily Emissions (pounds/day) with Best-Case Mitigated Scenario
Year/Sourcea

ROG

NOX

PM10 Exhaust

PM2.5 Exhaust

2030

Off-Road Equipment

1.7

11.6

0.2

0.2

On-Road Vehicles

0.4

5.4

0.1

0.1

Marine Vessels

<0.1

<0.1

<0.1

<0.1

Subtotal

2.0

17.0

0.3

0.3

2031

Off-Road Equipment

0.9

6.4

0.1

0.1

On-Road Vehicles

0.2

3.4

<0.1

<0.1

Marine Vessels

<0.1

0.1

<0.1

<0.1

Subtotal

1.2

9.9

0.2

0.2

THRESHOLDS

Significance Threshold

54

54

82

54

Threshold Exceeded?

No

Yes

No

No

SOURCE:

ESA, 2021. See EIR Appendix E, Air Quality Technical Memorandum.

ABBREVIATIONS:
ROG = reactive organic gas; NOX = oxides of nitrogen; PM10 = particulate matter less than or equal to 10 microns in diameter; PM2.5 = particulate
matter less than or equal to 2.5 microns in diameter
NOTES:
Due to rounding, numbers in columns may not add to totals.
Bold values = threshold exceedance (for total average daily emissions that year).
Source categories defined as follows:
Off-Road Equipment = operating emissions from heavy-duty equipment, such as bulldozers, cranes, and excavators. See Appendix E, Air
Quality Technical Memorandum, for equipment activity assumptions. Emissions were modeled using OFFROAD 2011 and CalEEMod load
factors.
On-Road Vehicles = Travel and idling emissions from on-road vehicles, including heavy-duty trucks, medium-duty trucks, shuttles, and
worker commutes (light-duty autos and trucks). Emissions were modeled using EMFAC2021.
Marine Vessels = material barges, derrick barges, sand dredges, skiffs, push boats, and crew boats. Emissions were calculated using Tier 3
engine emission factors from the U.S. EPA’s Ports Emissions Inventory Guidance: Methodologies for Estimating Port-Related and Goods
Movement Mobile Source Emissions.

a
b

Under the Likely Mitigated Scenario, Mitigation Measure M-AQ-3a would reduce emissions of NOX from
off-road construction equipment by approximately 21 to 52 percent depending on the year and would
reduce total NOX emissions by approximately 10 to 15 percent depending on the year. Like the Best-Case
Mitigated Scenario, the large range in NOX reductions depending on the year is because off-road construction
activity varies substantially by year, and other construction emissions sources such as haul trucks, vendor
trucks, and worker trips also vary by year. Emissions of NOX would still be significant for years 2025 through
2028. The measure would reduce significant NOX emissions to less than significant in year 2029. The primary
source of NOX emissions for the years 2025 through 2028 when significant impacts would continue to occur is
from marine vessels. The main reason for significant impacts to remain in the first four years of construction
is the uncertain feasibility of Mitigation Measure M-AQ-3d to ensure that all marine vessels meet Tier 4 engine
emissions standards, as discussed above. See Appendix E, Air Quality Technical Memorandum, for a detailed
description of construction emissions by source.
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Emissions for the Likely Mitigated Scenario are presented in Table 4.C-13. With implementation of Mitigation
Measures M-AQ-3a through M-AQ-3d, construction emissions of NOX would still exceed the significance
thresholds in years 2025 through 2028; the highest mitigated NOx emissions would be 182 pounds per day in
2025.
Table 4.C-13

Average Daily Construction Emissions by Source and Year – Likely Mitigated Scenario
Average Daily Emissions (pounds/day) with Likely Mitigated Scenario

Year/Sourcea

ROG

NOX

PM10 Exhaust

PM2.5 Exhaust

2025

Off-Road Equipment

1.8

27.3

0.4

0.4

On-Road Vehicles

0.9

17.2

0.2

0.2

Marine Vessels

3.6

137.7

2.3

2.3

Subtotal

6.3

182.3

2.9

2.8

2026

Off-Road Equipment

1.9

25.7

0.4

0.4

On-Road Vehicles

0.5

13.8

0.1

0.1

Marine Vessels

2.6

97.0

1.7

1.6

Subtotal

5.0

136.4

2.2

2.1

2027

Off-Road Equipment

1.7

21.5

0.4

0.4

On-Road Vehicles

0.4

11.9

0.1

0.1

Marine Vessels

3.3

123.9

2.1

2.0

Subtotal

5.4

157.3

2.6

2.5

2028

Off-Road Equipment

1.2

16.2

0.3

0.3

On-Road Vehicles

0.2

8.0

0.1

0.1

Marine Vessels

2.7

99.1

1.7

1.6

Subtotal

4.2

123.3

2.1

2.0

2029

Off-Road Equipment

1.8

20.1

0.4

0.4

On-Road Vehicles

0.4

12.2

0.1

0.1

Marine Vessels

0.2

7.0

0.1

0.1

Subtotal

2.3

39.3

0.6

0.6
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Average Daily Emissions (pounds/day) with Likely Mitigated Scenario
Year/Sourcea

ROG

NOX

PM10 Exhaust

PM2.5 Exhaust

2030

Off-Road Equipment

2.0

20.2

0.4

0.4

On-Road Vehicles

0.5

15.2

0.2

0.2

Marine Vessels

<0.1

<0.1

<0.1

<0.1

Subtotal

2.4

35.4

0.6

0.5

2031

Off-Road Equipment

1.1

11.6

0.2

0.2

On-Road Vehicles

0.3

9.5

0.1

0.1

Marine Vessels

<0.1

0.4

<0.1

<0.1

Subtotal

1.4

21.6

0.3

0.3

THRESHOLDS

Significance Threshold

54

54

82

54

Threshold Exceeded?

No

Yes

No

No

SOURCE:

ESA, 2021. See EIR Appendix E, Air Quality Technical Memorandum.

ABBREVIATIONS:
ROG = reactive organic gas; NOX = oxides of nitrogen; PM10 = particulate matter less than or equal to 10 microns in diameter; PM2.5 = particulate
matter less than or equal to 2.5 microns in diameter
NOTES:
Due to rounding, numbers in columns may not add to totals.
Bold values = threshold exceedance (for total average daily emissions that year).
Source categories defined as follows:
Off-Road Equipment = operating emissions from heavy-duty equipment, such as bulldozers, cranes, and excavators. See Appendix E, Air
Quality Technical Memorandum, for equipment activity assumptions. Emissions were modeled using OFFROAD 2011 and CalEEMod load
factors.
On-Road Vehicles = Travel and idling emissions from on-road vehicles, including heavy-duty trucks, medium-duty trucks, shuttles, and
worker commutes (light-duty autos and trucks). Emissions were modeled using EMFAC2021.
Marine Vessels = material barges, derrick barges, sand dredges, skiffs, push boats, and crew boats. Emissions were calculated using Tier 3
engine emission factors from the U.S. EPA’s Ports Emissions Inventory Guidance: Methodologies for Estimating Port-Related and Goods
Movement Mobile Source Emissions.

a
b

To facilitate comparison of NOx emissions, Table 4.C-14 presents NOx emissions for the unmitigated
scenario, the Best-Case Mitigated Scenario, and the Likely Mitigated Scenario. As shown in this table, the
Best-Case Mitigated Scenario would substantially reduce NOx emissions for the duration of project
construction. However, NOx emissions would still exceed the threshold in year 2025. Therefore, Mitigation
Measure M-AQ-3e would be required to off-set remaining NOx emissions.
This table does not show emissions associated with construction of Reach 16 because construction of
Reach 16 is anticipated to occur after construction of Reaches 1–15, as discussed above. However, if Reach 16
construction were to occur at the beginning of the construction period for Reaches 1–15, impacts would still
be significant in the first three years (2025, 2026, and 2027). If Reach 16 construction were to begin midway
through the construction period of Reaches 1–15, there could be a significant impact in a year that would not
otherwise have one, such as year 2029 or year 2030. If Reach 16 construction were to begin at the end of the
construction period of Reaches 1–15, there would be no exceedance of the criteria air pollutant thresholds
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when Reach 16 is under construction from 2031 to 2033. Reach 16 emissions under this “end phasing” option
are presented in Table 4.C-7, p. 4.C-35.
Table 4.C-14

Average Daily NOX Construction Emissions by Source and Year and Scenario
Average Daily NOX Emissions (pounds/day) with Likely Mitigated Scenario

Year/Sourcea

Proposed Project

Best-Case Mitigated Scenario

Likely Mitigated Scenario

2025

Off-Road Equipment

52.9

16.5

27.3

On-Road Vehicles

26.1

8.9

17.2

Marine Vessels

137.7

38.1

137.7

Subtotal

216.7

63.6

182.3

2026

Off-Road Equipment

51.3

15

25.7

On-Road Vehicles

20.5

7.4

13.8

Marine Vessels

97.0

26.9

97.0

Subtotal

168.8

49.2

136.4

2027

Off-Road Equipment

45

12.4

21.5

On-Road Vehicles

17.2

5.2

11.9

Marine Vessels

123.9

34.2

123.9

Subtotal

186

51.8

157.3

2028

Off-Road Equipment

30.6

9.6

16.2

On-Road Vehicles

11.3

2.9

8.0

Marine Vessels

99.1

27.6

99.1

Subtotal

141.0

40.1

123.3

2029

Off-Road Equipment

27.9

12

20.1

On-Road Vehicles

16.8

5.2

12.2

Marine Vessels

7.0

1.9

7.0

Subtotal

51.8

19.1

39.3

2030

Off-Road Equipment

25.6

11.6

20.2

On-Road Vehicles

20.4

5.4

15.2

Marine Vessels

<0.1

<0.1

<0.1

Subtotal

46.0

17.0

35.4
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Average Daily NOX Emissions (pounds/day) with Likely Mitigated Scenario
Year/Sourcea

Proposed Project

Best-Case Mitigated Scenario

Likely Mitigated Scenario

2031

Off-Road Equipment

14.8

6.4

11.6

On-Road Vehicles

12.6

3.4

9.5

Marine Vessels

0.4

0.1

0.4

Subtotal

27.8

9.9

21.6

THRESHOLDS

Significance Threshold

54

54

54

Threshold Exceeded?

Yes

Yes

Yes

SOURCE:

ESA, 2021. See EIR Appendix E, Air Quality Technical Memorandum.

ABBREVIATIONS:
NOX = oxides of nitrogen
NOTES:
Due to rounding, numbers in columns may not add to totals.
a
b

Bold values = threshold exceedance (for total average daily emissions that year).
Source categories defined as follows:
Off-Road Equipment = operating emissions from heavy-duty equipment, such as bulldozers, cranes, and excavators. See Appendix E, Air
Quality Technical Memorandum, for equipment activity assumptions. Emissions were modeled using OFFROAD 2011 and CalEEMod load
factors.
On-Road Vehicles = Travel and idling emissions from on-road vehicles, including heavy-duty trucks, medium-duty trucks, shuttles, and
worker commutes (light-duty autos and trucks). Emissions were modeled using EMFAC2021.
Marine Vessels = material barges, derrick barges, sand dredges, skiffs, push boats, and crew boats. Emissions were calculated using Tier 3
(Project and Likely Mitigated) and Tier 4 (Best-Case Mitigated) engine emission factors from the U.S. EPA’s Ports Emissions Inventory
Guidance: Methodologies for Estimating Port-Related and Goods Movement Mobile Source Emissions.

IMPACT SUMMARY
The proposed project would result in a maximum of 216.2 pounds per day of NOX. This maximum impact
would occur during the first year of construction, expected to be in year 2025. Additionally, NOX emissions
would remain above significance thresholds through 2028. The primary source of NOX emissions is from
marine vessels; the use of Tier 4 engines on marine vessels via implementation of Mitigation Measure
M-AQ-3d would substantially reduce construction emissions and would reduce NOX emissions to less-thansignificant levels in all years except for 2025, when NOX emissions would be reduced to 63.5 pounds per day,
which is 9.5 pounds above the significance threshold of 54 pounds per day. These results are presented in
Table 4.C-12, p. 4.C-51, and Table 4.C-13, p. 4.C-53, under the Best-Case Mitigated Scenario. However,
100 percent compliance with Tier 4 engine emission standards for all marine vessels may not be feasible due to:


Lack of available Tier 4 marine vessels in the region currently and in within the next 5 to 10 years;



Inability of fleet operators to obtain Tier 4 marine vessels in a timely manner as required by the proposed
project’s construction schedule; and



The high cost of replacing Tier 3 engines with Tier 4 engines.

With implementation of Mitigation Measures M-AQ-3a through M-AQ-3d, the proposed project would result in
a maximum of 63.5 pounds per day of NOX under the Best-Case Mitigated Scenario and 182.0 pounds per day
of NOX under the Likely Mitigated Scenario. Under both the Best-Case Mitigated and Likely Mitigated
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scenarios, Mitigation Measures M-AQ-3a through M-AQ-3d are not sufficient to reduce construction emissions
to less-than-significant levels. Therefore, M-AQ-3e is identified to further reduce construction emissions by
allowing the project sponsor to directly fund or implement a specific NOX offset project within the air basin
or to pay mitigation offset fees to an independent third-party approved by the planning department, such as
the air district, or other governmental entity, to reduce NOX emissions within the air basin below the
threshold of significance of 54 pounds of NOX per day such that the impact of the proposed project is
reduced to less-than-significant levels for all years of construction. However, the exact amount of NOX
emission reductions achieved through Mitigation Measure M-AQ-3e is not currently known given the
uncertainty regarding implementing a specific offsite emission reduction project and that no offsite emission
reduction project is known to date. In addition, implementation of the emissions reduction project(s) could
be conducted by the air district or another government entity and is outside the jurisdiction and control of
the City and not fully within the control of the project sponsor. Therefore, even with implementation of
Mitigation Measures M-AQ-3a, M-AQ-3b, M-AQ-3c, M-AQ-3d, and M-AQ-3e, the residual impact of the
proposed project related to a cumulatively considerable net increase in criteria air pollutants from NOX
emissions is considered significant and unavoidable. This impact is largely due to uncertainty in the
implementation of Mitigation Measures M-AQ-3d and M-AQ-3e. Although specific offset projects
implemented through Mitigation Measure M-AQ-3e are not known, it is anticipated that implementation of
this mitigation measure would not result in any adverse environmental effects. An example offset project
might replace older engines with newer, cleaner engines. This would result in lower emissions in the air
basin and would not result in any adverse environmental impacts.
For construction of Reach 16, with implementation of Mitigation Measures M-AQ-3a through M-AQ-3d,
maximum NOX emissions for Reach 16, which occur for option 1 (early phasing), plus the proposed project
could be 69.6 pounds per day under the Best-Case Mitigated Scenario and 194.7 pounds per day of under the
Likely Mitigated Scenario (2025). Although construction of Reach 16 would likely occur after construction of
Reaches 1–15 (see option 2 end phasing), and therefore would not combine with the proposed project’s NOX
emissions, it is conservatively assumed that construction of Reach 16 could overlap with construction of
Reaches 1–15. If overlapping construction were to occur, M-AQ-3e would also apply to Reach 16 and
additional NOX emissions offsets may be required. Therefore, even with implementation of Mitigation
Measures M-AQ-3a, M-AQ-3b, M-AQ-3c, M-AQ-3d, and M-AQ-3e, the residual impact of the Reach 16
construction related to a cumulatively considerable net increase in criteria air pollutants from NOX emissions
is considered significant and unavoidable.
Consequently, the proposed project would have a significant and unavoidable impact with regard to NOX
emissions. No additional feasible mitigation is available to reduce this impact.

Impact AQ-4: Construction of the proposed project would not result in emissions of fine particulate
matter (PM2.5) and toxic air contaminants that would result in exposure of sensitive receptors to
substantial air pollutant concentrations. (Less than Significant)
The diesel-fueled construction equipment and vehicles could contribute to health risks at nearby sensitive
receptor locations. Emissions from construction equipment, on-road haul trucks, and marine vessels would
include directly emitted PM2.5 and DPM, plus fugitive PM2.5 from tire wear, brake wear, and road dust. An HRA
was conducted for the proposed project to evaluate the potential health risks to nearby sensitive receptors.
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The HRA was conducted to identify maximum health risks from construction of the proposed project on
sensitive receptors due to inhalation of PM2.5 and DPM, the predominant TACs from construction activities
involving diesel-fueled equipment and vehicles.
’

The closest sensitive receptor to any reach is a residential area on Aviador Avenue located approximately
750 feet (197 meters) west of Reach 15. However, this residential area is northwest of the Aviador Lot
construction staging area. Most of the truck deliveries to the Aviador Lot would occur via Millbrae Avenue and
Camino Millennia from U.S. 101, which are located southwest of the closest sensitive receptor that is north of
the Aviador Lot. In addition, haul trucks would travel past the Gateway at Millbrae Station project on Millbrae
Avenue. This is a mixed-use residential and commercial project that is currently under construction and is
expected to be occupied by 2022 or 2023, before the beginning of the construction activities for the proposed
project, and therefore is considered an existing sensitive receptor. Figure 4.C-2 shows the Aviador Lot and
the Gateway at Millbrae Station project site. The closest residential area to the Plot 16D construction staging
area is 2,088 feet (635 meters) to the southwest, on Seventh Avenue near Walnut Street in South San
Francisco. Another non-residential sensitive receptor is the Safe Harbor Shelter located approximately
280 feet north of Reach 1. As discussed above, stays at this facility are limited to 90 days, so the exposure
duration of occupants would be short term. Nevertheless, this receptor was included in the health risk
modeling.
Construction-related health risks resulting from the project were analyzed according to the methods
summarized on p. 4.C-28. Additional information on the health risk methods and assumptions can be found
in Appendix E, Air Quality Technical Memorandum. Health risks from existing sources at the MEIR are also
presented for informational purposes, as described below.

EXISTING SOURCES OF HEALTH RISK
Existing sources of health risk are those TAC emissions that are located within 1,000 feet of the MEIR. As such,
this analysis evaluates community risk impacts from other existing sources near the MEIR in addition to risk
impacts from the proposed project. As discussed below, the MEIR is a residence located directly north of the
Aviador Lot.
For on-road existing mobile sources, the HRA modeled lifetime excess cancer risk and annual average PM2.5
concentrations from roadway sources of TACs within 1,000 feet of the MEIR. Roadways with more than 10,000
average daily traffic volumes were modeled with source parameters consistent with the 2020 Citywide-HRA. 257
Stationary sources within 1,000 feet of the MEIR and their associated risk values were acquired through the air
district’s Permitted Sources Risk and Hazards Map. 258 Permitted stationary sources include a backup generator
and a gasoline dispensing facility. The stationary sources are current as of 2020. The cancer risk and PM2.5
values provided represent the risk at each stationary source (i.e., localized). To determine the health risk impact
of these sources at the MEIR, an equation based on distance, which was acquired from the air district, was used
to extrapolate the risk. 259 See Appendix E, Air Quality Technical Memorandum, for a detailed description of the
modeling methods for existing sources of TAC emissions and associated health risks.
’

257
San Francisco Department of Public Health and San Francisco Planning Department, The San Francisco Citywide Health Risk Assessment: Technical
Support Documentation, September 2020
258
Bay Area Air Quality Management District, Permitted Sources Risk and Hazards Map, June 2020,
https://baaqmd.maps.arcgis.com/apps/webappviewer/index.html?id=2387ae674013413f987b1071715daa65, accessed March 2021.
259
Bay Area Air Quality Management District, Health Risk Calculator (Beta 4.0), 2020, https://www.baaqmd.gov/~/media/files/planning-andresearch/ceqa/tools/baaqmd-health-risk-calculator-beta-4-0-xlsx.xlsx?la=en.
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The existing emissions sources of DPM and PM2.5 that were included in the HRA are listed in Table 4.C-15
along with their distances from the MEIR. The sources include a generator located at 190 Aviador Avenue, a
gas station on Rollins Road, and traffic on U.S. 101 and Millbrae Avenue. The traffic data for U.S. 101 and for
Millbrae Avenue were obtained from the travel demand memorandum prepared for the proposed project. 260
Table 4.C-15

Existing Sources of TAC-Related Health Risks within 1,000 Feet of the MEIR

Source

Distance to MEIR (feet)
MOBILE/CONSTRUCTION

Millbrae Avenue

738

Highway 101

443

Millbrae Station Transit-Oriented Developmenta

176
STATIONARY

Generator – 190 Aviador Avenue, Millbrae

249

Gas Dispensing Facility – ARCO SS #07119b

1,184

SOURCES: City of Millbrae, Millbrae Station Area Specific Plan Update and Transit-Oriented Development #1 and #2 Draft EIR, June 2015,
https://www.ci.millbrae.ca.us/departments-services/community-development/planning-division/millbrae-station-area-specific-planmsasp, accessed September 15, 2021;
Bay Area Air Quality Management District, Permitted Sources Risk and Hazards Map, https://baaqmd.maps.arcgis.com/
apps/webappviewer/index.html?id=2387ae674013413f987b1071715daa65, accessed April 2021.
ABBREVIATION:
MEIR= maximally exposed individual receptor
NOTES:
a
b

TAC sources include on-site construction.
Distance is slightly greater than 1,000 feet but this source was included in the analysis.

PROPOSED PROJECT HEALTH RISKS
Table 4.C-16 presents a summary of the maximum health risk results from the proposed project. The table
includes lifetime excess cancer risk (chances per million) and average annual PM2.5 concentrations (µg/m3) at
the MEIR from exposure to construction-related TAC emissions. The MEIR is a residence located directly
north of the Aviador Lot. The school sensitive receptor with the highest cancer risk and PM2.5 concentration is
at Belle Air Elementary School, located at the south end of First Avenue just east of Huntington Avenue. The
childcare sensitive receptor with the highest cancer risk and PM2.5 concentration is at Sweet Pea Daycare,
located on 2nd Avenue south of San Bruno Avenue East. The values for the school and childcare facilities are
shown in Table 4.C-16. See Figure 4.C-1, p. 4.C-13, for these locations.

260

LCW Consulting, SFO Shoreline Protection Program CEQA Analysis – Estimation of Project Travel Demand during Construction Activities, November 2021.
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Table 4.C-16

Summary of Lifetime Excess Cancer Risk and Annual Average PM2.5 Concentrations
Health Risks

Sensitive Receptor Type

Lifetime Excess Cancer Risk (chances per million)

Annual Average PM2.5 Concentrations (µg/m3)

Sensitive Receptor
Location
(UTM X, UTM Y)

Sensitive Receptor
Location
(UTM X, UTM Y)

Proposed Project
Contribution to
Annual Average PM2.5
Concentrations

Proposed Project
Contribution
to Cancer Risk
CONSTRUCTION

Resident (MEIR)

(554360, 4161960)

3.4

(554360, 4161960)

0.01

School

(552560, 4164380)

1.3

(552560, 4164380)

<0.01

Childcare

(552060, 4164940)

2.4

(552060, 4164940)

<0.01

THRESHOLDS

Significance Threshold

10

0.3

Threshold Exceeded?

No

No

SOURCE:

ESA, 2021.

ABBREVIATIONS:
UTM = Universal Transverse Mercator; UTM – X = eastward-measured distance; UTM – Y = northward-measured distance; PM2.5 = fine particulate
matter less than 2.5 micrometers in aerodynamic diameter; µg/m3 = micrograms per cubic meters

Heath risks associated with the proposed project would combine with background existing TAC emission
sources. Table 4.C-17 presents a summary of the maximum health risk results from the existing background
sources listed in Table 4.C-15, p. 4.C-60, combined with health risks from the proposed project at the MEIR
location (shown in Figure 4.C-2, p. 4.C-59) to disclose existing plus project health risk for informational
purposes only because Impact AQ-4 addresses the proposed project’s independent health risk contribution.
The results of the HRA were used to determine whether construction of the proposed project would exceed
air district’s thresholds for total excess lifetime cancer risk of 10 in 1 million and/or annual average PM2.5
concentrations of 0.3 µg/m3 at any sensitive receptor location. As shown in Table 4.C-16, neither the excess
lifetime cancer risk (maximum value of 3.4) nor the annual average PM2.5 concentrations (maximum value of
0.01 µg/m3) exceed the thresholds of 10 in 1 million or 0.3 µg/m3, respectively; therefore, the health risk
impact from construction of the proposed project would be less than significant, and no mitigation is required.

REACH 16
Health risks associated with Reach 16 would be similar to those estimated for Reaches 1–15. However,
Reach 16 off-road activities would be closer to offsite sensitive receptors than the other reaches because it is
on the western perimeter of the Airport. The closest construction area for Reach 16 would be approximately
650 feet to the east of the MEIR. Because health risks at the MEIR are driven by off-road and on-road activity
at the Aviador Lot and Reach 16 would increase activities occurring at the Aviador Lot, the location of the
MEIR would not change. However, the risk values at the MEIR would increase with the overlapping
construction of Reach 16 with Reaches 1–15.
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Table 4.C-17

Existing Plus Proposed Project Lifetime Excess Cancer Risk and Annual Average PM2.5
Concentrations at the MEIR Location
Health Risk Contribution
Distance to
MEIR
(feet)a

Source

Lifetime Excess
Cancer Risk
(chances per million)

Annual Average PM2.5
Concentration
(μg/m3)

EXISTING MOBILE SOURCES

Millbrae Avenue

225

5.6

0.18

Highway 101

135

16.5

0.53

20.8

0.05

PLANNED SOURCES

Millbrae Station Transit-Oriented Developmentb

240

EXISTING STATIONARY SOURCES

Generator – 190 Aviador Avenue, Millbrae

76

1.4

<0.01

Gas Dispensing Facility – ARCO SS #07119

361

4.8

<0.01

49.1

0.77

3.4

0.01

52.4

0.78

Total Existingc
PROPOSED PROJECT

Total Proposed Project Contribution

n/a
EXISTING PLUS PROPOSED PROJECT TOTAL

Total

SOURCES: ESA, 2021;
City of Millbrae, Millbrae Station Area Specific Plan Update and Transit-Oriented Development #1 and #2 Draft EIR, Chapter 4.2, Air
Quality, https://www.ci.millbrae.ca.us/departments-services/community-development/planning-division/millbrae-station-areaspecific-plan-msasp, accessed September 15, 2021;
Bay Area Air Quality Management District, Health Risk Calculator with Distance Multipliers, May 2022,
https://www.baaqmd.gov/~/media/files/planning-and-research/ceqa/tools/public-baaqmd-health-risk-calculator-beta-5-0-xlsxxlsx.xlsx?la, accessed July 2022.
ABBREVIATIONS:
MEIR = maximally exposed individual receptor; PM2.5 = fine particulate matter less than 2.5 micrometers in aerodynamic diameter; µg/m3 =
micrograms per cubic meters
NOTES:
a
b

Maximally impacted sensitive receptor for existing offsite resident.
Mitigated construction impacts were taken from the Millbrae Station Transit-Oriented Development Draft EIR (Section 4.2, Air Quality,
Table 4.2-16 and Table 4.2-18). The maximum health risk impacts at the Millbrae Station MEIR location (191 Aviador Avenue) were scaled to the
proposed project MEIR using the Bay Area Air Quality Management District’s May 2022 beta Health Risk Calculator with Distance Multipliers tool.
Distance was measured from the center of the Millbrae Station Transit-Oriented Development.
c Total Existing risk may not appear to add due to rounding.

Health risks due to exposure of the MEIR to TAC emissions associated with Reach 16 would be roughly
proportional to health risks associated for the other reaches. Because Reach 16 would add approximately
15,050 feet of flood protection to the 40,500 feet constructed for Reaches 1–15, it is conservatively estimated
that Reach 16 would increase health risks at the MEIR by approximately 37 percent (55,550 feet versus
40,500 feet). Applying this percent increase directly to the health risk values of construction of Reaches 1–15
at the MEIR location would result in maximum cancer risks of 4.6 per million (compared to the value of 3.4
per million for Reaches 1–15) and annual average PM2.5 concentrations of 0.018 µg/m3 (compared to the
value of 0.013 µg/m3 for Reaches 1–15). Note that this is an approximate calculation because health risks do
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not scale linearly with construction activity. However, these values do not exceed the air district’s health risk
thresholds, so no mitigation measures would apply to Reach 16.

Impact AQ-5: Construction of the proposed project would not result in other emissions (such as those
leading to odors) adversely affecting a substantial number of people. (Less than Significant)
Typical odor sources of concern include: wastewater treatment plants, sanitary landfills, transfer stations,
composting facilities, petroleum refineries, asphalt batch plants, chemical manufacturing facilities,
fiberglass manufacturing facilities, auto body shops, rendering plants, and coffee roasting facilities.
Construction activities for Reaches 1 and 2 would occur approximately 280 feet from the Safe Harbor Shelter,
and the Aviador Lot is located approximately 125 feet from the closest residence. During construction, diesel
exhaust from construction equipment would generate some odors. During excavation activities, organic
materials could be temporarily exposed to the air. However, construction-related odors would be temporary
and would not persist upon project completion. The proposed project, including Reach 16, also would not
introduce significant sources of new odors in the vicinity. Therefore, odor impacts from the proposed project
would be less than significant, and no mitigation is required.

CUMULATIVE IMPACTS
As described above under Methods for Analysis of Cumulative Impacts, p. 4.C-29, the project-specific
thresholds of significance for criteria air pollutants are based on levels by which new sources would not
result in a cumulatively considerable net increase in nonattainment criteria air pollutants. The proposed
project’s criteria air pollutant emissions are addressed in Impacts AQ-2 and AQ-3. Therefore, no separate
cumulative criteria air pollutant analysis is required.
Impact C-AQ-1: Construction of the proposed project, in combination with cumulative projects, would
not result in exposure of sensitive receptors to substantial levels of fine particulate matter (PM2.5) and
toxic air contaminants under cumulative conditions. (Less than Significant)
The air district’s CEQA Air Quality Guidelines include community risk and hazard thresholds for cumulative
sources, which include existing, proposed project, and sources of risk from cumulative projects. 261 Existing
plus project health risks are disclosed in Table 4.C-15, p. 4.C-60. Table 4.C-18 lists cumulative projects in the
vicinity of the project site. As shown in this table, with the exception of one cumulative project, the
cumulative projects are located at distances greater than 1,000 feet from the project MEIR, which is the
approach recommended by BAAQMD for cumulative assessments because TAC concentrations and
associated health risks decrease substantially due to dispersion. The San Francisco Garter Snake Recovery
Action Plan cumulative project is located within 1,000 feet of the project MEIR; however, construction
activities associated with the project are not anticipated to involve more than one or two pieces of heavy
diesel equipment that would operate closer than approximately 400 feet to the project MEIR.

261
Bay Area Air Quality Management District, California Environmental Quality Act Air Quality Guidelines, May 2017,
http://www.baaqmd.gov/~/media/files/planning-and-research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en, accessed October 2021.
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Table 4.C-18

Cumulative Projects
Distance from
Proposed
Project
MEIR (feet)

Location

Project Name and Description

Potential Source of Health Risk

401 E
Millbrae
Ave

Moxy Hotel, Millbrae – Construction of a 209-room,
six-story hotel in the existing Aloft Hotel parking lot

Construction DPM and PM2.5;
operational emergency
generator DPM and PM2.5

2,000

1 and 45
Adrian Ct

Adrian Court, Burlingame – Demolish two existing
Construction DPM and PM2.5;
commercial buildings and construct 265 residential
operational emergency
units in a seven-story building with 3,730 square feet of generator DPM and PM2.5
ground-floor commercial space and 25,000 square feet
of public-access open space on a 2.83-acre lot

2,100

On SFO
West-ofBayshore
Property

San Francisco Garter Snake Recovery Action Plan
Construction DPM and PM2.5
2019 to 2029 – The 2008 Recovery Action Plan (RAP)
for the San Francisco Garter Snake provides a
comprehensive management framework for the
conservation of sensitive biological resources on the
Airport-owned project site, known as the West-ofBayshore property. The 2008 RAP proposed the
following types of activities: upland habitat
enhancement and vegetation management; fuel
abatement and firebreaks; access road maintenance
and restoration; wetland deepening; access control;
aquatic habitat enhancement; and maintenance and
trash management. An addendum to the 2008 RAP that
was approved in 2020 authorized the following
additional activities on the West-of-Bayshore property:
selected non-native tree removal; an alternative canal
vegetation maintenance pilot program; minor
maintenance of existing infrastructure; feral cat
management; and research projects to advance
understanding of species.

400 to 7,500

On SFO
Property

Consolidated Administration Campus Phase II –
Implementation of phase II of the Consolidated
Administration Campus Program, which includes
construction of a 140,000-square-foot office building
and a 900-stall employee parking garage

Construction DPM and PM2.5;
operational emergency
generator DPM and PM2.5

8,000

On SFO
Property

West Field Cargo Redevelopment – This project
would demolish seven buildings and construct two
consolidated cargo/ground service equipment
facilities and one ground service equipment facility to
accommodate current and future air cargo operations.

Construction DPM and PM2.5;
operational emergency
generator DPM and PM2.5

7,500
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Distance from
Proposed
Project
MEIR (feet)

Location

Project Name and Description

Potential Source of Health Risk

On SFO
Property

Recommended Airport Development Plan (RADP) –
A long-range plan to guide the Airport’s landside
development. The purpose of the RADP is to plan for
forecast passenger and operations growth at SFO
through the following measures: maximizing gate
capacity, geometry, and flexibility; optimizing lobby
and security flows and incorporating new technology
for passenger screening; maximizing shared-use
facilities and baggage claim flexibility; and maximizing
transfer connectivity for passengers and baggage.

Construction DPM and PM2.5;
operational sources of DPM
and PM2.5, including aircraft,
ground support equipment,
and auxiliary power units,
and emergency generators;
VOCs from refueling

1,200 to
10,000
(multiple
locations on
Airport
property)

On SFO
Property

Recycled Water Distribution Pipeline System –
Construction and installation of infrastructure
necessary to expand the use of reclaimed water at the
Airport. The recycled water will be distributed Airport
wide for restroom dual plumbing, cooling tower makeup water, irrigation, and other purposes.

Construction DPM and PM2.5

1,200 to
10,000
(multiple
locations on
Airport
property)

On SFO
Property

Underground Pipeline and Pump Station Upgrades
– Improvements to underground industrial waste,
sewer, and drainage pipelines and pump stations
across Airport property.

Construction DPM and PM2.5

1,200 to
10,000
(multiple
locations on
Airport
property)

On SFO
Property

Sanitary Sewer Infrastructure Improvements –
Replacement of sanitary sewer headworks and
associated electronics and hardware at the
wastewater treatment plant.

Construction DPM and PM2.5

12,000

On SFO
Property

Pipeline Replacement to South San Francisco Water
Treatment Plant Project – Replacement of sewer
pipeline from the Mel Leong Treatment Plant to the
South San Francisco Water Treatment Plant.

Construction DPM and PM2.5

13,000

’

No available emissions or health risk data are presented in the environmental documents prepared for the
cumulative projects. However, the only cumulative project that would occur within 1,000 feet of the project
MEIR would be the San Francisco Garter Snake Recovery Action Plan. However, as noted above, because this
project would not involve more than one or two pieces of heavy diesel equipment within 400 feet of the
project MEIR, this project is not anticipated to contribute to the cancer risk and PM2.5 concentration at the
project MEIR. For this reason, emissions from the cumulative projects would be negligible at the project
MEIR. Nevertheless, Table 4.C-18 lists the anticipated sources of DPM and PM2.5 emissions from these
cumulative projects.
Because cumulative projects would not contribute substantial additional health risks at the project MEIR, the
cumulative health risk is the sum of existing plus project health risks, which is disclosed in Table 4.C-17,
p. 4.C-62, under Impact AQ-4a. As shown, existing plus project cancer risk at the MEIR would be
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approximately 48 in 1 million, which is below the air district’s cumulative cancer risk threshold of 100 in 1
million, as presented in Table 4.C-6 p. 4.C-29. Similarly, existing plus project annual average PM2.5
concentrations at the project MEIR would be 0.78 µg/m3, which is below the air district’s threshold of
0.8 µg/m3, as presented in Table 4.C-6. The cumulative plus Reach 16 cancer risk is estimated to be
approximately 49.4 in 1 million, which is below the air district’s cumulative cancer risk threshold of 100 in
1 million. Similarly, cumulative plus Reach 16 annual average PM2.5 concentrations at the project MEIR is
estimated to be approximately 0.79 µg/m3, which is below the air district’s threshold of 0.8 µg/m3. Therefore,
the cumulative health risk impact would be less than significant, and no mitigation is required.
Impact C-AQ-2: Construction of the proposed project, in combination with cumulative projects, would
not combine with other sources of odors that would adversely affect a substantial number of people.
(Less than Significant)
Impact AQ-5 describes the potential for odorous emissions to occur from the proposed project. The Mel
Leong Treatment Plant is a source of odorous emissions located on the northeast end of the project site and
over 1 mile from the closest residential sensitive receptor. In addition, construction activities could be a
source of odorous emissions, mainly from diesel fuel combustion, but these emissions would be temporary.
Construction activities for Reaches 1 and 2 would occur approximately 280 feet from the Safe Harbor Shelter,
and the Aviador Lot is located approximately 125 feet from the closest residential sensitive receptor. There
are no other known sources of odorous emissions of the type listed under Impact AQ-5 in the vicinity of the
proposed project; therefore, the proposed project, including Reach 16, would not combine with cumulative
projects to result in a significant cumulative impact and the cumulative impact would be less than
significant, and no mitigation is required.
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4.D Biological Resources
4.D.1

Introduction

This section describes the existing biological resources setting, outlines the regulatory framework, evaluates
the potential for construction and operation of the proposed project to cause adverse biological resources
impacts, and identifies mitigation measures to avoid or reduce potential adverse impacts. Biological
resource topics consist of the potential for the proposed project to modify habitat that could adversely affect
sensitive or special-status species, wetlands, riparian habitat, the movement of wildlife, or conflict with local
policies or ordinances that protect biological resources. Supporting detailed technical information is
included in a Biological Resources Technical Memorandum in Appendix F of this Draft EIR.
The study area for biological resources is generally defined as the project footprint plus a 50-foot buffer
around the project site, including construction staging areas to account for potential direct and indirect
impacts. The buffer size is based on the existing level of disturbance surrounding the project site, such as
asphalt runways and baseline noise associated with typical airport operations.

4.D.2

Environmental Setting

REGIONAL SETTING
The Airport is located in the San Francisco Bay Area-Delta region, which hosts a diverse variety of natural
communities. The climate is Mediterranean in nature, with relatively mild, wet winters and warm, dry
summers. San Francisco Bay is the second largest estuary in the United States and supports numerous
marine habitats and biological communities. It encompasses 550 square miles, 262 including shallow
mudflats. San Francisco Bay is divided into four main basins: San Pablo or North Bay, Suisun Bay, Central
Bay, and South Bay. This analysis focuses on the southernmost portion of the Central Bay basin, where the
Airport is located and where potential impacts to biological resources could occur with implementation of
the proposed project. For purposes of this analysis, the geographic boundaries for the Central Bay basin are
between the Richmond-San Rafael Bridge and the San Bruno Shoal, located 11.5 miles south of the San
Francisco–Oakland Bay Bridge. The Central Bay basin connects to the Pacific Ocean through the Golden
Gate. For purposes of evaluating impacts on marine biological resources, the regional setting includes both
the shoreline intertidal habitats and the shallow water habitats of San Francisco Bay.

REACHES 1–15 SETTING
Nine terrestrial vegetation communities were identified in the study area for Reaches 1–15:
developed/barren, landscaped/non-native trees, mixed ruderal, California annual grassland, iceplant mats,
mixed coastal saltmarsh, unvegetated salt panne, emergent wetland, and mixed coastal scrub. In addition,
three aquatic habitats were identified within the study area within Reaches 1–15: intertidal, subtidal, and
open water (pelagic)/channels. Vegetation communities in the study area are described below and shown in
Figure 4.D-1 to Figure 4.D-4. Figure 4.D-5 includes representative photographs of the vegetation
communities and habitats found in the study area.

262
San Francisco Bay Conservation & Development Commission, San Francisco Bay and Estuary, https://www.bcdc.ca.gov/bay_estuary.html,
accessed September 29, 2021.
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TERRESTRIAL VEGETATION COMMUNITIES AND ASSOCIATED WILDLIFE HABITATS
DEVELOPED/BARREN
Developed landscape in the study area includes sheet pile and riprap, which provides the existing shoreline
protection. Other developed areas include the Bay Trail along Reach 1; the entirety of Reach 2, including the
Mel Leong Treatment Plant (MLTP) and a building previously occupied by the City College of San Francisco;
the U.S. Coast Guard Air Station San Francisco (U.S. Coast Guard Air Station) in Reach 4; the San Francisco
Police Department shooting range in Reach 6; and other Airport infrastructure such as buildings, roads,
parking lots, pump stations, outfalls, lighting trestles (piers with navigation lights), boat ramps, and one
covered boat dock at the Marine Emergency Response Facility. Predominantly barren landscape is also
present within the study area in Reach 7 southwest and southeast of the vehicle service road. Several paved
or barren lots are proposed as staging areas (Plot 16D, lot at North Access Road and the U.S. 101 ramp, lot
near tanks, lots near the U.S. Coast Guard Air Station, Plot 41 adjacent to North Access Road, and the St.
Francis Lot adjacent to Reach 14; see Figure 2-50, p. 2-74). In addition, the Aviador Lot, located west of
U.S. 101, north of Millbrae Avenue and east of Aviador Avenue, would be used for construction staging. This
lot is currently used for spoil piles and other construction-related uses and is largely barren. Vegetated areas
are delineated with orange Federal Endangered Species Act (FESA) fencing to prevent disturbance of
sensitive resources.
Hardscape areas generally do not provide wildlife habitat; however, the lighting trestles in Reaches 7 and 12
and the Marine Emergency Response Facility (Building 1030) in Reach 4 could potentially support nesting
birds. In addition, oysters and barnacles were observed on riprap, which could provide food for some species
of birds, such as black oystercatchers (Haematopus bachmani) and western gulls (Larus occidentalis). If left
undisturbed by vehicular traffic for weeks or months during the nesting bird season, barren lots, such as
habitat near the facilities and tanks at the MLTP, St. Francis Lot, and Aviador Lot, may be used by killdeer
(Charadrius vociferus) for nesting.

LANDSCAPED/NON-NATIVE TREES
Areas of landscape vegetation and non-native trees are present in the study area adjacent to the Bay Trail
along Reach 1, the MLTP in Sub-reach 2B, and around the building and parking lots at the U.S. Coast Guard
Air Station in Reach 4. Landscape plants observed along the Bay Trail include the non-native cultivar sea
lavender (Limonium sp.), and native species including flannel bush (Fremontodendron californicum),
California lilac (Ceanothus sp.), coyote brush (Baccharis pilularis), California poppy (Eschscholzia californica),
and toyon (Heteromeles arbutifolia). Junipers (Juniperus sp.) and date palms (Phoenix dactylifera) are present
adjacent to the MLTP in Sub-reach 2B. In addition, several large eucalyptus (Eucalyptus sp.) trees are present
along the Reach 4 shoreline, east of the U.S. Coast Guard Air Station. Myoporum (Myoporum parvifolium) is
present along the shoreline and is the most prevalent non-native tree. Other landscaped areas include
succulents, ice plant varieties, pampas grass (Cortaderia jubata), and pride of Madeira (Echium candicans).
Landscaped areas in an otherwise urban environment can provide cover, foraging, and nesting habitat for a
variety of bird species, as well as reptiles and small mammals, especially those that are tolerant of
disturbance and human presence. Birds commonly found in such habitat include non-native species, such as
house sparrow (Passer domesticus) and European starling (Sturnus vulgaris), and native birds such as house
finch (Haemorhous mexicanus), California scrub jay (Aphelocoma californica), mourning dove (Zenaida
macroura), and Anna’s hummingbird (Calypte anna). Peregrine falcons, which commonly breed in cities in
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FIGURE 4.D-1
HABITATS WITHIN THE PROJECT STUDY AREA - DETAIL 1
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FIGURE 4.D-2
HABITATS WITHIN THE PROJECT STUDY AREA - DETAIL 2
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FIGURE 4.D-3
HABITATS WITHIN THE PROJECT STUDY AREA - DETAIL 3
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FIGURE 4.D-4
HABITATS WITHIN THE PROJECT STUDY AREA - DETAIL 4
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the San Francisco Bay Area, have successfully nested multiple times inside or on the United Airlines
Maintenance Operations Center (MOC) hangar, Building 800B, adjacent to Reach 1, since 2011. Larger nonnative landscape trees such as eucalyptus may support nesting raptors, such as red-shouldered hawk (Buteo
lineatus), red-tailed hawk (B. jamaicensis), and great-horned owl (Bubo virginianus), as well as roosting bat
species. Reptiles such as western fence lizard (Sceloporus occidentalis) and small mammals such as house
mice (Mus musculus) may use landscaped areas for cover or foraging.

MIXED RUDERAL
Ruderal vegetation is composed of plants that are often the first to colonize a disturbed area, and
spontaneously arise and spread widely without human intervention. In California, ruderal vegetation is often
composed of an assemblage of non-native grasses and forbs. The study area contains long, narrow strips of
mixed ruderal habitat in the upland area adjacent to riprap and shoreline habitat, and adjacent to roads and
staging areas. Ruderal vegetation is also present in the upland area around the outfall east of the U.S. Coast
Guard Air Station in Reach 4, and upland of the marsh and mudflats in Reach 14. In addition, the Millbrae
Channel in Reach 15 is sparsely vegetated, with ruderal vegetation along the top of the bank.
Ruderal vegetation observed in the study area includes wild oat (Avena sp.), California bur clover (Medicago
polymorpha), fennel (Foeniculum vulgare), cheeseweed (Malva parviflora), black mustard (Brassica nigra),
short-podded mustard (Hirschfeldia incana), and bristly ox-tongue (Helminthotheca echioides). Tall, sturdy
ruderal vegetation such as fennel can provide nesting habitat for common birds such as song sparrow
(Melospiza melodia) and red-winged blackbird (Agelaius phoeniceus) and foraging habitat for migrant
songbirds.

CALIFORNIA ANNUAL GRASSLAND
California annual grassland (annual grassland) is present on the inboard side of the existing sheetpile
shoreline protection in Reaches 9, 10, 11, and 13 as long, narrow strips between the road and runway. Within
Reach 12, annual grassland is present as a series of roughly 0.5- to 1-acre areas of grassland separated by
runways and roads, and sometimes interspersed with barren landscape. Within the 50-foot buffer of the
study area, the existing road extends approximately 25 feet from the project alignment; therefore, only about
25 feet of the grassland sections are within the study area. All annual grassland areas adjacent to runways
and roads on the inboard side of the existing sheetpile shoreline are mowed annually in spring/summer.
Annual grassland within the study area is composed of wild oat, ripgut brome (Bromus diandrus), wild barley
(Hordeum vulgare), and other non-native, annual grasses.
Airport staff have observed horned lark (Eremophila alpestris) singing on the airfield during the breeding
season but have not confirmed nesting in the grasslands within the airfield, possibly because of regular
mowing. 263 The areas of annual grassland within and adjacent to the study area may be extensive enough to
support breeding grassland birds; however, mowing before or during the breeding season may restrict
nesting in these areas.

ICEPLANT MATS
Iceplant (Carpobrotus edulis) and sea fig (Carpobrotus chilensis) mats are present in several locations within
the study area: the upland area around the stormwater outfall east of the U.S. Coast Guard Air Station in
263

Natalie Reeder, Wildlife Biologist, San Francisco International Airport, email communication, August 12, 2020.
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Reach 4; above the shoreline in Sub-reach 2B; on the outboard side of the concrete wall where Reach 10
transitions to Reach 11; on the southeast side of Building 1080 at the intersection of Reaches 13 and 14; and
in portions of the upland habitat adjacent to the marsh in Reach 14.
Iceplant is a non-native species rated as highly invasive by the California Invasive Plant Council. Iceplant
spreads easily and forms a large, thick mat that prevents the growth of other plants and increases soil
organic matter over time, allowing new non-native species to invade. While it may provide cover for some
wildlife species, such as western fence lizard and California vole (Microtus californicus), iceplant generally
provides only marginally suitable habitat for wildlife.

MIXED COASTAL SALTMARSH
Mixed coastal saltmarsh (coastal saltmarsh) is a wetland type that is located in the zone between high and
low tides and composed of a variety of species. Coastal saltmarshes can be fully tidal or brackish if they are
located near the mouth of a freshwater source. Coastal saltmarsh is present in Reaches 1, 2 (including Subreaches 2A, 2B, and 2C), 6, 9, 13, and 14. These areas include small patches of pickleweed monocultures.
Other species observed in coastal saltmarsh in the study area include alkali heath (Frankenia salina),
saltgrass, marsh jaumea (Jaumea carnosa), seablite (Suaeda sp.), marsh rosemary, and marsh gumplant.
Within the study area, these species are sometimes interspersed with ruderal species, such as fennel, as in
Sub-reach 2B in the transition zone to upland habitat.
Salt marshes in the Central and South Bay are mere remnants of their former extent. Where extensive salt
marshes are still present, they support high densities and fairly high diversity of wildlife species, including
several San Francisco Bay endemics. However, the narrow strips of salt marsh within the study area provide
relatively low-quality habitat for salt marsh animals. The California Ridgway’s rail, which is a federally and
state-listed endangered species, is known to occur in low densities in salt marsh habitat along Reach 14.

UNVEGETATED SALT PANNE
Salt pannes are topographic depressions occurring within salt marsh habitat that are typically seasonally
inundated. The accumulated salts associated with seasonal inundation and drying can inhibit the
establishment of vegetation, leaving the area barren. Wildlife species associated with this habitat type are
typically those that are associated with the adjacent salt marsh. Areas of unvegetated salt flat are present in
the study area in Sub-reach 2B. On the day of the field survey, this area included a shallow inundated
depression with fairy shrimp (Artemia sp.) present.

EMERGENT WETLAND
Two small and separate areas of emergent, non-tidal wetlands are present within the study area. Emergent
wetland habitat consisting of cattail (Typha sp.) and tule (Schoenoplectus acutus) occurs adjacent to (i.e.,
within 50 feet of) the proposed construction staging area in Sub-reach 2B, east of the fuel farm tanks. These
areas occur within depressions as a result of drainage swales and culverts and likely pond for long durations
but were dry during the August 2020 site visit.
In addition, emergent wetland comprising cordgrass (Spartina sp.) and cattail is present in the study area
where the Millbrae Channel empties into San Francisco Bay in Reach 14. California Ridgway’s rail, a federally
and state-listed endangered and California Department of Fish and Wildlife (CDFW) fully protected species,
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was documented during breeding season surveys in this marsh annually from 2007 through 2019, 264 and in
2021. 265

MIXED COASTAL SCRUB
The structure and composition of mixed coastal scrub varies within the study area, with sparse patches of
toyon and coyote brush occurring throughout the proposed alignment. Variation in coastal influence at a
given latitude produces less pronounced composition changes. Two types of northern coastal scrub are
usually recognized. The first type occurs as low-growing patches of bush lupine and many-colored lupine at
exposed, oceanside sites. The second, more common type of northern coastal scrub usually occurs at less
exposed sites. Here coyote brush dominates the overstory. Other common overstory species are blue
blossom ceanothus (Ceanothus thyrsiflorus), coffeeberry (Rhamnus californica), salal (Gaulthoria shallon),
bush monkeyflower (Mimulus aurantiacus), blackberry (Rubus spp.), poison-oak (Toxicodendron
diversilobum), and wooly sunflower (Eriophyllum lanatum). Bracken fern (Pteridium aquilinum) and
swordfern (Polystichum munitum) are dominant in the understory; common cowparsnip (Heracleum
maximum), Indian paintbrush (Castilleja spp.), yerba buena (Clinopodium douglasii), and California oatgrass
(Danthonia californica) are typically present. 266 Around the study area, western hazelnut (Corylus cornuta),
Pacific bayberry (Myrica californica), and sagebrush (Artemisia californica) are also present.

MARINE HABITATS AND COMMUNITIES
INTERTIDAL
Intertidal habitats within the study area—the regions of the bay that lie between high and low tides—include
beaches, riprap, and mudflats. Beaches are present in Reaches 6, 10, and 12. Reach 12 includes a small
pebble beach that extends into a long, narrow spit. All beaches are relatively shallow, on the order of 50 feet
or less, and are subject to significant tidal inundation. Tidal inundation, and the assumed presence of
terrestrial predators common to the fringes of developed areas, such as raccoon (Procyon lotor) and red fox
(Vulpes vulpes), prevent these small beaches from being viable bird nesting sites. However, the beaches and
spit provide resting habitat for species such as double-crested cormorant (Phalacrocorax auritus), and the
federally listed (threatened) western snowy plover (Charadrius alexandrinus nivosus) has been observed in
Reach 12 during the non-breeding season. 267
Mudflats, also referred to as tidal flats, are areas where sediments have been deposited by tides or rivers.
These areas are alternately inundated by high tides twice per day and are barren to some extent the
remainder of the day. Mudflats are present adjacent to the San Bruno Channel in Reach 1, and extensive
mudflats are present in Reach 14. Mudflats are devoid of vegetation, but they may be adjacent to vegetated
wetlands, as is the case in Reach 14. Mudflats that are exposed at low tide in the lower reaches of the
channels may provide foraging habitat for bird species such as snowy egret (Egretta thula) and great blue
heron (Ardea herodias).

264

Olofson Environmental, Inc., California Ridgway’s Rail Surveys for the San Francisco Estuary Invasive Spartina Project. Reports to California Coastal
Conservancy, July 6, 2007; June 30, 2009; November 2009; February 2011; December 2011; December 18, 2012; November 23, 2013; October 2014;
September 24, 2015; November 30, 2016; January 23, 2018; November 12, 2018; January 13, 2020.
265
Natalie Reeder, Wildlife Biologist, San Francisco International Airport, personal communication, February 22, 2021.
266
Heady, H.F., T.C. Foin, M.M. Hektner, et al., Coastal prairie and northern coastal scrub, pp. 733–762 in: M.G. Barbour and J. Major (eds.), Terrestrial
Vegetation of California, Wiley-Interscience, New York, 1977.
267
Natalie Reeder, Wildlife Biologist, San Francisco International Airport, online meeting communication, August 5, 2020.
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Mudflats provide important resting and feeding grounds for migratory and resident waterbirds. Species
observed foraging on mudflats included ring-billed gull (Larus delawarensis), long-billed curlew (Numenius
americanus), dowitcher (Limnodromus sp.), willet (Tringa semipalmata), black-bellied plover (Pluvialis
squatarola), marbled godwit (Limosa fedoa), American avocet (Recurvirostra americana), least sandpiper
(Calidris minutilla), and snowy egret.

SUBTIDAL HABITAT
Central San Francisco Bay contains both soft sediment and hard substrate subtidal (below the low-tide line)
habitat. Soft bottom substrate ranges between soft mud with high silt and clay content and areas of coarser
sand. The latter areas tend to occur in locations subjected to high tidal or current flow. Soft mud locations
are typically located in areas of reduced energy that enable the deposition of sediments that have been
suspended in the water column, such as in protected slips, under wharfs, and behind breakwaters and groins.
Hard substrate areas provide habitat for an assemblage of marine algae, invertebrates, and fishes, similar to
the hard substrate in the intertidal zone of the Central Bay. Submerged hard bottom substrate is typically
covered with a mixture of turf organisms dominated by hydroids, bryozoans, tunicates, encrusting sponges,
encrusting diatoms, and anemones. In the intertidal and near subtidal zones, the barnacles (Balanus
glandula, Amphibalanus amphitrite, and A. improvisus) are commonly present along with the bay mussel
(Mytilus trossulus/galloprovincialis), the invasive Asian mussel (Musculista senhousia), and Olympia oyster
(Ostrea lurida). Barnacles can also be found subtidally on pier pilings, exposed rock outcropping, and
debris. 268 At least six species of sponges, seven species of bryozoans, and the hydrozoans (Ectopleura crocea)
and (Garveia franciscana) are found inhabiting both natural and man-made hard substrate. 269 Marine isopods
and amphipods include surface deposit feeders, algae grazers, and carnivores. 270
In addition, three species of caprellids (detritivores, carnivores, and deposit feeders) are commonly
observed only in the Central Bay. 271 Pacific rock crab (Cancer antennarius) and the red rock crab (C.
productus) inhabit rocky intertidal and subtidal areas in the Pacific Ocean, and likely use San Francisco Bay
as an extension of their coastal habitats. 272 Adult (age 1+) Pacific rock crabs are most commonly found in the
Central Bay in both the fall and spring months. Juveniles are most common in the Central Bay from January
to May and in the South Bay from July to December. 273 Pacific rock crabs move seasonally from channels
(January to April) to shoals (June to December). 274
The predominant seafloor habitat on the San Francisco waterfront is unconsolidated soft sediment
composed of combinations of mud/silt/clay, but in lesser quantities; portions of the substrate also include
sand and pebble/cobble, with varying amounts of intermixed shell fragments. 275 Exposure to wave and
current action, temperature, salinity, and light penetration determine the composition and distribution of
organisms within these soft sediments. 276 Based on many geologic and marine biological studies conducted
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National Oceanic and Atmospheric Administration, Report on the Subtidal Habitats and Associated Biological Taxa in San Francisco Bay, June 2007.
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Hieb, K., Cancer Crabs. In: James J. Orsi, Report on the 1980–1995 Fish, Shrimp, and Crab Sampling in the San Francisco Estuary, California, 1999,
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within the San Francisco Bay/Sacramento–San Joaquin Delta (Bay-Delta), unconsolidated sediments are
present throughout the Bay-Delta and are the predominant substrate type.
The muddy-sand benthic community of the Central Bay consists of a diverse polychaete community
represented by several subsurface deposit feeding capitellid species, a tube dwelling filter feeding species
(Euchone limnicola), a carnivorous species (Exogone lourei), and the maldanid polychaete Sabaco elongatus.
Also, several surface deposit–feeding Ameana spp. persist throughout the year. 277
The harbor and main channel areas of the Central Bay are characterized as a mix of the benthic communities
from surrounding areas (deep and shallow water and slough marine communities) and include the obligate
amphipod filter-feeder Ampelisca abdita and the tube dwelling polychaete Euchone limnicola. As a result of
increased water flow and sedimentation in the harbor areas of the Central Bay, the majority of the species
reported inhabiting seafloor sediments in this region of San Francisco Bay are deposit and filter feeders,
including the amphipods Grandidierella japonica, Monocorophium acherusicum, and M. alienense, and the
polychaetes Streblospio benedicti and Pseudopolydora diopatra. There is also a relatively high number of
subsurface deposit-feeding polychaetes and oligochaetes in these areas including Tubificidae spp.,
Mediomastus spp., Heteromastus filiformis, and Sabaco elongatus. There is also sufficient community
complexity and abundance to support relatively high abundances of three carnivorous polychaete species:
Exogone lourei, Harmothoe imbricata, and Glycinde armigera.
The most common large mobile benthic invertebrate organisms in the Central Bay include blackspotted
shrimp (Crangon nigromaculata), the bay shrimp (C. franciscorum), Dungeness crab (Metacarcinus magister),
and the slender rock crab (Cancer gracilis). Although other species of shrimp are present in the Central Bay,
their numbers are substantially lower compared to the number of bay and blackspotted shrimp present. 278
All of these mobile invertebrates are present throughout the Central Bay and provide an important food
source for carnivorous fishes, marine mammals, and birds in San Francisco Bay’s food web. Dungeness crabs
use most of the bay as an area for juvenile growth and development before returning to the ocean as
sexually mature adults. 279
Because of the strong ocean influence in the Central Bay, additional species of red and brown algae are
found attached to submerged intertidal hard substrate, including pier pilings. These include Cladophora
sericea, Codium fragile, Fucus gardneri, Laminaria sinclairii, Egregia menziesii, Halymenia schizymenioides
menziesii, Sargassum muticum, Polyneura latissima, Cryptopleura violacea, and Gelidium coulteri. 280 In
addition, Codium fragile subsp. tomentosoides, Bryopsis hypnoides, Chondracanthus exaspertatus, and
Ahnfeltiopsis leptophyllus can be found inhabiting either hard or soft substrate. 281 Aquatic vegetation
observed in the study area includes brown algae (Fucus spp.) and may also include green algae
(Ulva/Enteromorpha, Gracillaria verrucosa, Ruppia maritima, and Potamogeton pectinatus), which are
common in subtidal habitats.
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OPEN WATER (PELAGIC)/CHANNELS
Open water is found in San Francisco Bay surrounding the project site (Reaches 2–14) and in the San Bruno
Channel (Reach 1) and Millbrae Channel (Reach 15). San Francisco Bay is the largest estuary on the West
Coast, encompassing approximately 550 square miles. Pelagic habitat is the predominant marine habitat in
Central San Francisco Bay and includes the area between the water surface and the seafloor. Eelgrass
(Zostera marina) beds are discontinuously distributed throughout San Francisco Bay; however, none are
documented on the west side of Central San Francisco Bay. 282 A large variety of invertebrates, such as
polychaetes (marine worms), crustaceans (e.g., crabs, amphipods, and isopods), and mollusks (e.g., clams
and mussels) provide a prey base for a wide variety of fishes, including special-status species such as
steelhead, Chinook salmon, and green sturgeon, as well as non-listed species including northern anchovy
(Engraulis mordax), pacific herring (Clupea pallasii), and jacksmelt (Atherinopsis californiensis). Although it is
not federally or state-listed, the San Francisco Bay Pacific herring fishery is one of the last remaining fisheries
in San Francisco Bay, and is currently suffering significant declines. Because of its commercial importance,
the fishery is regulated by CDFW, and the population and spawning success of Pacific herring in San
Francisco Bay is closely monitored. Marine vegetation, such as eelgrass and algae, are the preferred substrate
for herring spawning. However, pier pilings, riprap, and other rigid, smooth structures within bay waters also
serve as spawning substrate. 283
Open waters in the study area provide refuge and foraging habitat for a variety of resident and migratory
birds. San Francisco Bay is identified as one of only 13 “Hemispheric Reserves” certified by the Western
Hemisphere Shorebird Reserve Network, has been noted as a high-priority area for waterfowl by the North
American Waterfowl Management Plan, and includes several “Important Bird Areas” identified by the
National Audubon Society. 284 The Bay-Delta is an important wintering and stopover site for the Pacific
Flyway. More than 300,000 wintering waterfowl use the bay and associated salt ponds. Bird guilds that use
the bay include fish-eating bird species such as osprey (Pandion haliaetus), brown pelican, double-crested
cormorant, western grebe (Aechmophorus occidentalis), and Caspian tern (Hydroprogne caspia). In addition,
diving and dabbling ducks such as bufflehead (Bucephala albeola), surf scoter (Melanitta perspicillata),
greater scaup (Aythya marila), and green-winged teal (Anas crecca) are present.
In general, the presence of marine mammals in San Francisco Bay is related to the presence and distribution of
prey species. Marine mammals known to occur in San Francisco Bay that may be found in the study area include
California sea lion and harbor seal. These species haul themselves out of the water onto various intertidal
substrates (e.g., rocky beaches) that are exposed at low to medium tide levels for resting and breeding; however,
no haul-out sites large enough to support breeding marine mammals are present in the study area.
The San Bruno Channel and Millbrae Channel carry freshwater from the upland watershed to San Francisco Bay,
but also receive salt water through tidal action, creating a brackish environment in the channels’ lower reaches
within the study area. The habitat in these lower reaches can support fish species that may enter the channels
from the bay, and are commonly used by mallard ducks (Anas platyrhynchos).
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Boyer, K.E. and S. Wyllie-Echeverria, Eelgrass Conservation and Restoration in San Francisco Bay: Opportunities and Constraints—Final Report for the
San Francisco Bay Subtidal Habitat Goals Project, November 19, 2010.
283
Goals Project, Baylands Ecosystem Species and Community Profiles Life Histories and Environmental Requirements of Key Plants, Fish and Wildlife,
prepared by the San Francisco Bay Area Wetlands Ecosystem Goals Project. P.R. Olofson, ed., San Francisco Bay Regional Water Quality Control
Board, Oakland, California, 2000.
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San Francisco Bay Joint Venture, About San Francisco, 2020, https://www.sfbayjv.org/about-san-francisco-bay.php, accessed September 1, 2020.
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SENSITIVE NATURAL COMMUNITIES
A sensitive natural community is a biological community that is regionally rare, provides important habitat
opportunities for wildlife, is structurally complex, or is in other ways of special concern to local, state, or
federal agencies. Most sensitive natural communities are given special consideration because they perform
important ecological functions, such as maintaining water quality and providing essential habitat for plants
and wildlife. Some plant communities support a unique or diverse assemblage of plant species and
therefore are considered sensitive from a botanical standpoint. CDFW tracks communities of conservation
concern through its California Sensitive Natural Community List. 285 Natural communities with ranks of S1 to
S3 are considered sensitive natural communities that should be addressed for purposes of CEQA. 286
One sensitive plant community identified by CDFW on its California Sensitive Natural Community List that is
documented in the study area is the northern coastal salt marsh. Northern coastal salt marsh is a highly
productive plant community dominated by herbaceous, suffrutescent (subshrubby), salt-tolerant
hydrophytes (water plants) that typically form dense mats up to 3 feet high. The most characteristic plant of
this community is pickleweed.

WILDLIFE MOVEMENT CORRIDORS
Wildlife movement corridors are considered an important ecological resource by CDFW and the U.S. Fish and
Wildlife Service (USFWS) and under CEQA. Movement corridors may provide favorable locations for wildlife
to travel between different habitat areas such as foraging sites, breeding sites, cover areas, and preferred
summer and winter range locations. They may also function as dispersal corridors, allowing animals to move
between various locations within their range. Topography and other natural factors, in combination with
human disturbance or urban development, can fragment or separate large open-space areas and wildlife
habitats, thus impeding wildlife movement between areas of suitable habitat. This fragmentation creates
isolated “islands” of vegetation that may not provide sufficient area to accommodate sustainable
populations and can adversely affect genetic and species diversity. Movement corridors mitigate the effects
of this fragmentation by allowing animals to move between remaining habitats, which in turn allows
depleted populations to be replenished and promotes genetic exchange between separate populations.
The project site is not part of an established terrestrial wildlife movement corridor because it does not provide
a connection between different habitat areas; rather, project site conditions are consistent with surrounding
industrial use areas within the terrestrial study area that provide the same or similar habitat opportunities
for local wildlife. Migrating birds that forage in intertidal and marine environments may use San Francisco
Bay during migration and may utilize the existing small pockets of habitat to move between larger, contiguous
habitat both north and south of the Airport; however, because the terrestrial study area and reinforced
shoreline are developed or highly disturbed, these areas do not offer high-quality habitat for migrating birds.
Numerous marine species utilize open bay habitat outside of the project site as a migratory corridor.

WETLANDS AND OTHER WATERS
Coastal saltmarsh is present in Reaches 1, 2 (including Sub-reaches 2A, 2B, and 2C), 6, 9, 13, and 14.
Emergent wetlands are present along Sub-reach 2B. The project site is adjacent to San Francisco Bay, which
285
California Department of Fish and Wildlife (CDFW), Natural Communities, Natural Communities List Arranged Alphabetically by Life Form,
November 2019, https://www.wildlife.ca.gov/Data/VegCAMP/Natural-Communities/List, accessed April 15, 2021.
286
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the United States Army Corps of Engineers (USACE) classifies as “navigable waters of the United States.”
“Navigable waters of the United States” refer to non-wetland aquatic features (other waters), which are
regulated by the federal Clean Water Act (CWA). “Waters of the state” are defined as “any surface water or
groundwater, including saline waters, within the boundaries of the State” (California Water Code
section 13050(e)) and include all federally jurisdictional waters.
As navigable waters of the United States, San Francisco Bay is regulated by USACE under section 10 of the
Rivers and Harbors Appropriation Act of 1989 up to the mean high-water mark, and under CWA section 404
up to the high-tide line. These waters are also regulated by the San Francisco Bay Regional Water Quality
Control Board (regional board) as waters of the state. In addition, the San Francisco Bay Conservation and
Development Commission (BCDC) regulates the fill, extraction of materials, and substantial changes in use of
land, water, and structures within the bay and within 100 feet of the bay shoreline (100 feet inland of the
mean high-water mark), which includes some of the terrestrial or landside portions of the project site.
Other jurisdictional waters within the study area include the Millbrae Highline Canal, a trapezoidal, 45-footwide (25-foot-wide at the water line), concrete-lined stormwater channel located within Reach 15. The canal
carries runoff from the South Lomita Canal on the West-of-Bayshore property and other watershed lands
within the City of Millbrae to the west, and transports flows through tide gates to San Francisco Bay. No
vegetation grows within the channel.

SPECIAL-STATUS AND PROTECTED SPECIES
The term “special-status species” refers to plant and wildlife species that are considered sufficiently rare that
they require special consideration and/or protection and should be, or currently are, listed as rare,
threatened, or endangered by the federal and/or state governments. Such species are legally protected
under FESA and/or the California Endangered Species Act (CESA) or other regulations, or are species that are
considered sufficiently rare by the regulatory and scientific community to qualify for protection. For the
purpose of this analysis, the term special-status species includes the following:


Species listed or proposed for listing as threatened or endangered under FESA (Code of Federal
Regulations, title 50, section 17.12 [listed plants] and section 17.11 [listed animals] and various notices in
the Federal Register [proposed species]);



Species listed or proposed for listing by the State of California as threatened or endangered under the
California Endangered Species Act (CESA) (California Code of Regulations, title 14, section 670.5);



Plants listed as rare or endangered under the California Native Plant Protection Act (California Fish and
Game Code [CFGC] section 1900, et seq.);



Species designated by CDFW as California Species of Special Concern; 287



Animals fully protected under the CFGC (sections 3511 [birds], 4700 [mammals], and 5050 [reptiles and
amphibians]); 288

287
A California Species of Special Concern is one that has been extirpated from the state; meets the state definition of threatened or endangered but
has not been formally listed; is undergoing or has experienced serious population declines or range restrictions that put it at risk of becoming
threatened or endangered; and/or has naturally small populations susceptible to high risk from any factor that could lead to declines that would
qualify it for threatened or endangered status.
288
The fully protected classification was California’s initial effort in the 1960s to identify and provide additional protection to those animals that were
rare or faced possible extinction. The designation can be found in the CFGC.

Draft EIR
August 2022

4.D-15

Case No. 2020-004398ENV

SFO Shoreline Protection Program

Chapter 4. Environmental Setting, Impacts, and Mitigation Measures
4.D. Biological Resources



Species that meet the definitions of rare and endangered under CEQA. 289 CEQA Guidelines section 15380
provides that a plant or animal species may be treated as “rare or endangered” even if not on one of the
official lists;



Raptors (birds of prey), which are specifically protected by CFGC section 3503.5, thus prohibiting the
take, possession, or killing of raptors, including owls, their nests, and their eggs; 290



Plants considered by CDFW and California Native Plant Society (CNPS) to be “rare, threatened or
endangered in California” (CRPR 1A, 1B, and 2); and



Anadromous 291 species managed and regulated under the Magnuson-Stevens Fishery Conservation and
Management Act (Magnuson-Stevens Act).

The potential for the study area to support special-status plant or wildlife species was assessed based on
field surveys and review of data contained in the CDFW California Natural Diversity Database (CNDDB) 292 and
the CNPS Inventory of Rare and Endangered Plants 293 for the San Francisco North, Oakland West, and Point
Bonita United States Geological Survey (USGS) 7.5-minute topographical quadrangles. The USFWS List of
Federal Endangered and Threatened Species that Occur in or May Be Affected by the Projects 294 was queried
based on the geographic extent of the project area (see Appendix F for database reports). Marine specialstatus species were compiled from USFWS, National Marine Fisheries Service (NMFS), and CDFW listings,
Federal Register notifications, and assorted published and non-published literature relevant to the marine
study area. Several additional species were identified based on the findings of technical reports and
environmental literature. The results of these queries formed the basis for analysis of special-status species
with their general habitat requirements and their potential to occur in the study area. Species not expected
to occur in the study area because of the absence of suitable habitat or because the study area is outside of
the species’ known range were excluded from the table.
One special-status plant species, California seablite (Suaeda californica) was determined to have a moderate
potential to occur in the study area. Other special-status plant species were determined to have no potential
or low potential to occur in the study area.
Many special-status animals in the region have no or low potential to occur in the study area due to the
absence of suitable habitat preferred by the species or necessary for their survival. Only those special-status
species known to occur within the study area or considered to have at least a moderate potential to occur in
289

Under CEQA, a species of animal or plant is “Endangered” when its survival and reproduction in the wild are in immediate jeopardy from one or
more causes, including loss of habitat, change in habitat, overexploitation, predation, competition, disease, or other factors; or “Rare” when either:
(1) Although the species is not presently threatened with extinction, the species is existing in such small numbers throughout all or a significant
portion of its range that it may become endangered if its environment worsens; or (2) the species is likely to become endangered within the
foreseeable future throughout all or a significant portion of its range and may be considered “threatened” as that term is used in the Federal
Endangered Species Act.
290
The inclusion of birds protected by CFGC section 3503.5 is in recognition of the fact that these birds are substantially less common in California
than most other birds, having lost much of their habitat to development, and that the populations of these species are therefore substantially more
vulnerable to further loss of habitat and to interference with nesting and breeding than most other birds. It is noted that a number of raptors are
already specifically listed by federal and state wildlife authorities as threatened or endangered.
291
Anadromous fish species are born in freshwater, spend most of their lives in the sea, and return to freshwater to spawn.
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CDFW, California Natural Diversity Database (CNDDB) RareFind version 5 query of the Montara Mountain, San Francisco South, Hunters Point, and
San Mateo USGS 7.5-minute topographic quadrangles, Commercial Version, accessed August 12, 2020.
293
California Native Plant Society (CNPS), Inventory of Rare and Endangered Plants for Montara Mountain, San Francisco South, Hunters Point, and
San Mateo USGS 7.5-minute topographic quadrangles,
https://www.rareplants.cnps.org/result.html?adv=t&quad=3712264:3712263:3712254:3712253, accessed August 12, 2020.
294
U.S. Fish and Wildlife Service, Information for Planning and Consultation (IPaC)., 2010, Official List of Threatened and Endangered Species that
Occur in or May be Affected by the Project. https://www.fws.gov/ipac/, accessed August 2020.
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the terrestrial and aquatic study area were considered in the impact analysis; these species are described
below.
The following groups of terrestrial and aquatic special-status animals have at least a moderate potential to
occur in the terrestrial study area:


Special-status fish species



Marine mammals protected by the Marine Mammal Protection Act (MMPA)



Special-status reptile species



Special-status bird species



Birds protected by the MBTA



Special-status bats

Individual species within each of these groups that have at least a moderate potential to occur in the study
area are summarized in Table 4.D-1. See Appendix F for more details on each of these species and the
complete potential-to-occur table for all species analyzed.

ESSENTIAL FISH HABITAT
Essential fish habitat includes coral reefs, kelp forests, bays, wetlands, rivers, and even areas of the deep
ocean that are necessary for fish reproduction, growth, feeding, and shelter. Congress established the
Essential Fish Habitat (EFH) mandate in 1996 to improve the nation’s main fisheries law—the MagnusonStevens Fishery Conservation and Management Act—highlighting the importance of healthy habitat for
commercial and recreational fisheries. NMFS collaborates with partners, especially regional fishery
management councils, and uses the best available science to identify, describe, and map EFH for all federally
managed fish. The habitat off of SFO is listed as EFH for Chinook salmon under the Pacific Coast Salmon
Fishery Management Plan (FMP), benthic fish and sharks under the Pacific Coast Groundfish FMP, and other
commercially important fish species under the Coastal Pelagic Species FMP.
Coastal Pelagic EFH: The Coastal Pelagic FMP is designed to protect habitat for a variety of fish species that
are associated with open coastal waters. Fish managed under this plan include planktivores and their
predators. Those common in Central San Francisco Bay include Pacific herring and jacksmelt. 295
Pacific Groundfish EFH: The Pacific Groundfish FMP is designed to protect habitat for more than 90 species
of fish, including rockfish, flatfish, groundfish, some sharks and skates, and other species that associate with
the underwater substrate. Eight species are commonly reported in Central San Francisco Bay waters: English
sole (Parophrys vetulus), Pacific sanddab (Citharichthys sordidus), starry flounder (Platichthys stellatus),
lingcod (Ophiodon elongatus), brown rockfish (Sebastes auriculatus), kelp greenling (Hexagrammos
decagrammus), leopard shark (Triakis semifasciata), and big skate (Raja binoculata). 296

295
Interagency Ecological Program for the San Francisco Estuary, San Francisco Bay Study, 2010–2014 Unpublished Midwater and Bottom Trawl Data,
2015.
296
Ibid.
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Table 4.D-1

Special-Status Species with a Moderate or High Potential to Occur within the Study Area

Common Name
Scientific Name

Status

General Habitat Requirements

Potential for Species Occurrence
PLANTS

California seablite

FE/—/1B.1

Suaeda californica

Marshes and swamps (coastal salt). Elevation ranges
from 0 to 50 feet (0 to 15 meters). Blooms Jul–Oct.

Moderate. Marsh within study area provides suitable habitat.
Nearest recent occurrence is approximately 6 miles away
from study area.

FISH AND MARINE MAMMALS

Green Sturgeon
(Southern DPS)

Marine and estuarine environments and Sacramento
River; All of San Francisco Bay-Delta.

CDFW-managed
species under
the MLMA

Spawns in estuaries and bays, including along Oakland
Moderate. Species spawning is documented to occur within
and San Francisco waterfronts, where it attaches egg
8 miles of the study area and suitable habitat is present in the
masses to eelgrass, seaweed, pilings, breakwater rubble, study area for juveniles.
and other hard surfaces. Juveniles congregate in San
Francisco Bay during summer before moving into deeper
waters in fall.

FT/SSC/—

Ocean waters, Sacramento and San Joaquin Rivers;
Moderate. No foraging or spawning habitat for this species is
Migrates from Ocean through San Francisco Bay-Delta to present. No streams supporting spawning runs are present
freshwater spawning grounds.
within or in the vicinity of the marine study area. There is a
moderate potential for incidental occurrence of this species if
individuals are lost or swept into the area by currents.

Protected by
MMPA

Estuaries and nearshore waters with rocky or softbottomed substrates. Frequently hauls out on intertidal
rocks, tidal mudflats and sandy beaches.

Moderate. Harbor seals have been observed somewhat
regularly in the study area throughout the year between 2015
and 2020.

FC/ST/—

Throughout the nearshore coastal waters and open
waters of San Francisco Bay-Delta including the river
channels and sloughs of the Delta.

High. This species is documented to inhabit the deep
channels of Central Bay for most of the year, including the
waters adjacent to the project site.

Acipenser
medirostris
Pacific herring
(Clupea pallasii)

Central California
coast DPS
steelhead
Oncorhynchus
mykiss
Pacific harbor seal
Phoca vitulina
richardii
Longfin smelt

Moderate. This species migrates from the Pacific Ocean to
spawning habitat in the Sacramento River watershed but
may forage in or near the project area.

FT/SSC/—

Spirinchus
thaleichthys
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Common Name
Scientific Name

California sea lion
Zalophus
californianus

Status

General Habitat Requirements

Potential for Species Occurrence

Protected by
MMPA

Inhabits estuaries and nearshore waters. Hauls out on
islands, natural; mainland areas, and man-made
structures. Pier 39 of San Francisco is the only haul-out
site in San Francisco Bay. Primary breeding sites in
California are Año Nuevo State Park and the Channel
Islands. No breeding sites exist in San Francisco Bay.

Moderate. California sea lion may enter the study area to
forage. A California sea lion has been found on the SFO
airfield at least twice, most recently in 2020. 297

BIRDS

Burrowing owl

—/SSC/—

Open, dry annual or perennial grasslands, deserts, and
scrublands characterized by low-growing vegetation.
Subterranean nester, dependent upon burrowing
mammals, most notably, the California ground squirrel.

Present (Low nesting and overwintering potential). Study
area has limited to no burrows or burrow surrogates for
nesting or overwintering burrowing owls (ground squirrels
are not present). However, burrowing owl has been observed
in the study area for short periods of time (< 2 weeks) in
October 2015, December 2016 and December 2017 in 3
separate locations: near the end of runway 19L, at the
intersection of taxiways C and L, between the 28 runways by
taxiways C and P. 298

FT/SSC/—

Sandy beaches, salt pond levels and shores of alkali
lakes. Needs sandy, gravelly or friable soils for nesting.

High (No nesting potential). Suitable nesting habitat is not
present within the study area. Overwintering individuals have
been observed foraging within the study area on a spit
located at the corner of Reach 12 and Reach 13.

—/WL/—

Bay marshes, open woodlands, savannahs, edges of
grasslands, deserts, farmlands, and cities. Preys
primarily on birds of open habitats, using trees and
snags as a hunting post.

Present (No nesting potential). Merlin has been
documented at SFO in 2015 and 2019. 299 May overwinter and
forage within the study area; however, study area is outside
of breeding range.

Athene cunicularia

Western snowy
plover
Charadrius
alexandrinus
nivosus
Merlin
Falco columbarius

297

Natalie Reeder, Wildlife Biologist, San Francisco International Airport, editorial comment to draft document, February 22, 2021.
Natalie Reeder, Wildlife Biologist, San Francisco International Airport, pers. comm.
299
Ibid.
298
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Common Name
Scientific Name

American
peregrine falcon

Status

General Habitat Requirements

FDL/SDL, FP/—

Woodlands, coastal habitats, riparian areas, coastal and Present. A breeding pair of American peregrine falcons
inland waters, human made structures that may be used successfully nested within the SFO United MOC maintenance
as nest or temporary perch sites.
hangar, located near Reach 1, in 2020 300 and have been
nesting in this location since at least 2011. 301

—/SSC/—

Resident of San Francisco Bay region, in fresh and salt
water marshes. Requires thick, continuous cover down
to water surface for foraging; tall grasses, tule patches,
willows for nesting.

Falco peregrines
anatum
Salt marsh
common
yellowthroat
Geothlypis trichas
sinuosa
California black rail —/ST, FP/—
Laterallus
jamaicensis
coturniculus

White-tailed kite

Moderate. Tidal and brackish marshes in the study area,
including those in Reaches 1 (San Bruno Channel), 2, and 14,
provide suitable habitat for saltmarsh common yellowthroat.
The nearest record of this species occurred in 2001
approximately 3 miles west of the study area around San
Andreas Lake (Occurrence No. 79).

Salt and brackish marshes; also in freshwater marshes at Moderate. Tidal and brackish marshes in the study area,
low elevations.
including those in Reaches 1 (San Bruno Channel), 2, and 14,
provide suitable habitat for California black rail. Marsh bird
surveys conducted for the San Francisco Estuary Invasive
Spartina Project in 2017, 2018, and 2019 did not detect any
California black rails within marshes in the Reach 14 area.302
The nearest record of this species occurred in 1972
approximately 7 miles southeast of the study area
(Occurrence No. 12).

—/FP/—

Inhabit savannas, open woodlands, marshes, desert
grasslands, partially cleared lands, and cultivated
fields. Nests in trees that typically range from 10 to
160 feet tall.

Present (Limited nesting potential). Known to occur within
study area. Trees in study area provide potential roosting
and nesting habitat. Marshes in study area provide foraging
habitat.

—/SSC/—

Salt marshes of eastern and south San Francisco Bay.
Inhabits Salicornia marshes; nests low in Grindelia
bushes (high enough to escape high tides) and in
Salicornia.

Moderate. Tidal and brackish marshes in the study area,
including those in Reaches 1 (San Bruno Channel), 2, and 14,
provide suitable habitat for Alameda song sparrow. The
nearest record of this species occurred in 1947 in the vicinity
of the study area (San Bruno) (Occurrence No. 32).

Elanus leucurus

Alameda song
sparrow

Potential for Species Occurrence

Melospiza melodia
pusillula

300

Ibid.
Zeka Glucs Director, Predatory Bird Research Group, University of California, Santa Cruz, pers. comm., September 16, 2020.
302
OEI. 2018b, 2019. California Ridgway’s Rail Surveys for the San Francisco Estuary Invasive Spartina Project. Reports to California Coastal Conservancy. Prepared by Olofson Environmental, Inc.
November 12, 2018, January 13, 2020.
301
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Common Name
Scientific Name

Status

General Habitat Requirements

Potential for Species Occurrence

Brown pelican

FDL/CDL, FP/—

Pelagic forager along ocean and bay shorelines whose
breeding range extends from the Channel Islands south
to Mexico.

Present (No nesting potential). Known to occur in study
area, resting on sand spit beach at the end of the 28 runways
and on the jetty west of the wastewater treatment plant.
Forages in San Francisco Bay. Could loaf on features such as
piers in the project study area. San Francisco Bay is located
outside of the species’ breeding range.

—/WL/—

Rookery breeder in coastal areas and inland lakes in
fresh, saline, and estuarine waters.

Present (Limited nesting potential). Abundant in San
Francisco Bay. May forage off-shore of the study area.
Trestles and spits offer limited low quality nesting habitat.

FE/ST, FP/—

Salt marsh wetlands with dense vegetation along San
Francisco Bay.

Present. California Ridgway’s rails are known to occur in
marsh habitat within the Reach 14 area. A small number of
individuals were documented during breeding season
surveys in this marsh annually from 2007 through 2019, 303
and in 2021. 304

Pelecanus
occidentalis
californicus
(nesting colony
and communal
roosts)
Double-crested
cormorant
Phalacrocorax
auritus
California
Ridgway’s rail
Rallus obsoletus
obsoletus

MAMMALS

Pallid bat
Antrozous pallidus
Hoary bat
Lasiurus cinereus

—/—/WBWG:
High

Prefers caves, crevices, hollow trees, or buildings in
areas adjacent to open space for foraging. Associated
with lower elevations in California.

Moderate. The nearest record for this species is adjacent to
the project site (Millbrae) and was recorded in 1947
(Occurrence No. 294).

—/—/WBWG:
Medium

Prefers open habitats or habitat mosaics, with access to
trees for cover and open areas or habitat edges for
feeding. Roosts in dense foliage of medium to large
trees. Feeds primarily on moths; requires water. Could
forage over San Francisco Bay.

Moderate. Trees within the study area provide potential
roosting habitat. Study area provides foraging habitat. The
nearest record for this species was collected just east of the
project site (San Bruno) in 1990 (Occurrence No. 119).

303
OEI. 2007, 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015, 2016, 2018a, 2018b, 2019. California Ridgway’s Rail Surveys for the San Francisco Estuary Invasive Spartina Project. Reports to California
Coastal Conservancy. Prepared by Olofson Environmental, Inc. July 6, 2007, June 30, 2009, November 2009, February 2011, December 2011, December 18, 2012, November 23, 2013, October 2014,
September 24, 2015, November 30, 2016, January 23, 2018, November 12, 2018, January 13, 2020.
304
Natalie Reeder, Wildlife Biologist, San Francisco International Airport, pers. comm., February 22, 2021.
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Common Name
Scientific Name

Fringed myotis
Myotis thysanodes

Yuma myotis
Myotis yumanensis

SOURCE:

Status

General Habitat Requirements

Potential for Species Occurrence

—/—/WBWG:
High

In a wide variety of habitats, optimal habitats are
pinyon-juniper, valley foothill hardwood & hardwoodconifer. Uses caves, mines, buildings or crevices for
maternity colonies and roosts.

Moderate. Trees within the study area provide potential
roosting habitat. The nearest record for this species was
collected approximately 2.3 miles east of the project site near
Crystal Springs Reservoir in 2005 (Occurrence No. 44).

—/—/WBWG:
Low-Medium

Optimal habitats are open forests and woodlands with
sources of water over which to feed. Wide variety of
habitats below 8,000-foot elevation. Distribution is
closely tied to bodies of water. Maternity colonies in
caves, mines, buildings or crevices.

Moderate. Yuma myotis is also known to forage over salt
marshes and estuaries in San Francisco Bay. 305 Aquatic
habitats present within the study area provide foraging
habitat for this species.

Data compiled by Environmental Science Associates in 2019 and 2020

NOTES:
STATUS: Federal/State/Other (CNPS CRPR, Western Bat Working Group, Xerces Society for Invertebrate Conservation)
Federal (U.S. Fish and Wildlife Service)

State (CDFW)

FDL = delisted
FE = listed as endangered (in danger of extinction) by the federal government
FT = listed as threatened (likely to become endangered within the foreseeable future) by the
federal government
FC = candidate to become a proposed species
BGEPA = Bald and Golden Eagle Protection Act
MMPA = Marine Mammal Protection Act

SE = listed as endangered by the State of California
ST = listed as threatened by the State of California
SC = state candidate for listing
* = Special Animals List

SSC = California Species of Special Concern
FP = state fully protected
SDL = delisted
SR = state rare (plants)

California Native Plant Society (CNPS) California Rare Plant Rank (CRPR)

Xerces Society for Invertebrate Conservation (XSIC)

1A = Presumed extirpated in California; Rare or extinct in other parts of its range.
1B = Rare, threatened, or endangered throughout range; Most species in this rank are endemic
to California.
2A = Extirpated in California, but common in other parts of its range.
2B = Rare, threatened, or endangered in California but common in other parts of its range.

CI = Critically imperiled
IM = Imperiled
VU = Vulnerable
DD = Data Deficit

International Union for Conservation of Nature
(IUCN) Red List
LC = Least concern
NT = Near threatened
VU = Vulnerable
EN = Endangered
CR = Critically endangered

Other

An extension reflecting the level of threat to each species is appended to each rarity category as
follows:
.1 = Seriously endangered in California
.2 = Fairly endangered in California
Western Bat Working Group (WBWG)
Low = Stable population
Medium = Need more information about the species, possible threats, and protective actions to implement
High = Imperiled or at high risk of imperilment

305

Johnston, D. 2007. Bats and the San Francisco Bay. Tideline, San Francisco Bay National Wildlife Refuge Complex 28.4: 1-4.
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Pacific Salmon EFH: The Pacific Salmon FMP is designed to protect habitat for commercially important
salmonid species. Sacramento Chinook salmon is the only one of these species that may be seasonally
present in the study area, although historically Coho salmon (Oncorhynchus kisutch) were common in
San Francisco Bay. 306

HABITAT AREAS OF PARTICULAR CONCERN
Eelgrass (Zostera marina) is a native marine vascular plant found globally within soft-bottom bays and
estuaries. It has been afforded special management considerations by CDFW, USFWS, NMFS, U.S.
Environmental Protection Agency, and BCDC. The species is found from middle Baja California and the Sea of
Cortez to northern Alaska along the west coast of North America, and is common in healthy, shallow bays
and estuaries. Within the Bay-Delta region, eelgrass beds have been identified as a Habitat Area of Particular
Concern. These habitat areas of particular concern are considered high-priority areas for conservation,
management, or research because they are rare, sensitive, stressed by development, or important to
ecosystem function. No eelgrass beds exist within the study area, so the potential for this sensitive natural
community and the fish that reside within such habitat to occur in the study area is considered low. 307

CRITICAL HABITAT
USFWS and NMFS designate critical habitat for species that they have listed as threatened or endangered.
“Critical habitat” is defined in FESA section 3(5)(A) as those lands (or waters) within a listed species’ current
range that contain the physical or biological features that are considered essential to the species’
conservation, as well as areas outside the species’ current range that are determined to be essential to its
conservation. Critical habitat may include an area that is not currently used by an endangered or threatened
species but that will be needed for species recovery. Critical habitat for green sturgeon and Central California
coast steelhead is designated in San Francisco Bay and includes the waters within the study area.

REACH 16 SETTING
Three of the terrestrial habitats described above for the Reaches 1–15 study area are also present within
Reach 16: developed/barren, landscaped/non-native trees, and California annual grassland. The majority of
the Reach 16 would be constructed in developed/barren areas; however, limited areas of landscaped/nonnative trees and California annual grassland exist in the project area. Landscaped/non-native trees are
present immediately east of portions of North McDonnell Road and South McDonnell Road adjacent to
Airport property. California annual grassland also is present along the southern terminus of Reach 1.

4.D.3

Regulatory Framework

Biological resources in the study area fall under the jurisdiction of various regulatory agencies. In general,
the greatest legal protections are provided for plant and wildlife species that are formally listed by the U.S.
government. The following regulations are commonly associated with projects that have the potential to
affect biological resources.

306

Ibid.
Merkel & Associates, San Francisco Bay Eelgrass Inventory; October–November 2014, prepared for the California Department of Transportation and
NOAA National Marine Fisheries Service, November 2014.
307
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FEDERAL REGULATIONS
FEDERAL ENDANGERED SPECIES ACT
FESA protects listed plant and wildlife species from harm or “take,” which is broadly defined as to harass,
harm, pursue, hunt, shoot, wound, kill, trap, capture, collect, or attempt to engage in any such conduct. Take
can also include habitat modification or degradation that directly results in death or injury of a listed wildlife
species. An activity can be defined as take even if it is unintentional or accidental. Listed plant species are
provided less protection than listed wildlife species. Listed plant species are legally protected from take
under FESA only if they occur on federal lands or if the project requires a federal action, such as a section 404
permit from USACE. USFWS has jurisdiction over wildlife species that are federally listed as threatened and
endangered under FESA, while the NMFS has jurisdiction over marine species and anadromous fish that are
federally listed as threatened and endangered. Species that are candidates for listing under FESA are not
granted these protections under FESA.

MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT
The Magnuson-Stevens Act of 1976, as amended in 1996 and reauthorized in 2007, applies to fisheries
resources and fishing activities in federal waters. Federal waters extend to 200 miles offshore. Conservation
and management of U.S. fisheries, development of domestic fisheries, and phasing out of foreign fishing
activities are the main objectives of the legislation.
The Magnuson-Stevens Act defines essential fish habitat as those waters and substrate necessary to fish for
spawning, breeding, feeding, or growth to maturity. The act, as amended through 2007, sets forth a number
of new mandates for the NMFS, regional Fishery Management Councils, and federal action agencies to
identify essential fish habitat and to protect important marine and anadromous fish habitat. The MagnusonStevens Act provided the NMFS with legislative authority to regulate fisheries in the United States in the area
between 3 miles and 200 miles offshore and established eight regional Fishery Management Councils that
manage the harvest of the fish and shellfish resources in these waters. The councils, with assistance from the
marine fisheries service, are required to develop and implement fishery management plans, which include
the delineation of essential fish habitat for all managed species. A fisheries management plan is a plan to
achieve specified management goals for a fishery and is comprised of data, analyses, and management
measures. Essential fish habitat that is identified in a management plan applies to all fish species managed
by that plan, regardless of whether the species is a protected species or not. Federal agency actions that
fund, permit, or carry out activities that may adversely affect essential fish habitat are required under
section 305(b), in conjunction with required section 7 consultation under FESA, to consult with the NMFS
regarding potential adverse effects of their actions on essential fish habitat and to respond in writing to the
marine fisheries service’s recommendations.
The waters of the Central Bay basin of San Francisco Bay are designated as essential fish habitat for fish
managed under three Fisheries Management Plans. In total, 13 species of commercially important fish and
sharks managed in the Pacific Coast Groundfish and Coastal Pelagic Species management plans use this
region of San Francisco Bay as either essential fish habitat or a habitat area of particular concern. In addition,
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the Pacific Coast Salmon management plan, which includes Chinook salmon, identifies all of San Francisco
Bay as essential fish habitat. 308

MIGRATORY BIRD TREATY ACT
The MBTA is the domestic law that affirms and implements a commitment by the United States to four
international conventions (with Canada, Mexico, Japan, and Russia) for the protection of a shared migratory
bird resource. Unless and except as permitted by regulations, the MBTA encompasses whole birds, parts of
birds, and bird nests and eggs. FESA defines take as “…harass, harm, pursue, hunt, shoot, wound, kill, trap,
capture, or collect any threatened or endangered species.” Harm may include significant habitat
modification where it actually kills or injures a listed species through impairment of essential behavior (e.g.,
nesting or reproduction). This would include the protection of nests for all species that are on the List of
Migratory Birds, most recently updated in the Federal Register (50 CFR section 10.13) in 2013.
All native bird species occurring in the study area are protected by the MBTA and could be affected by the
proposed project.

MARINE MAMMAL PROTECTION ACT
The MMPA of 1972, as amended, establishes a federal responsibility for the protection and conservation of
marine mammal species by prohibiting the harassment, hunting, capture, or killing of any marine mammal.
The primary authority for implementing the act belongs to USFWS and NMFS.

FEDERAL REGULATION OF WETLANDS AND OTHER WATERS
Wetlands are ecologically complex habitats that support a variety of both plant and animal life. The federal
government defines and regulates other waters, including wetlands, in CWA section 404. Wetlands are “areas
that are inundated or saturated by surface water or ground water at a frequency and duration sufficient to
support, and that under normal circumstances do support, a prevalence of vegetation typically adapted for
life in saturated soil conditions.” Under normal circumstances, the federal definition of wetlands requires the
presence of three identification parameters: wetland hydrology, hydric soils, and hydrophytic vegetation.
The regulations and policies of various federal agencies (e.g., USACE, the U.S. Environmental Protection
Agency, and USFWS) mandate that the filling of wetlands be avoided unless it can be demonstrated that
there is no practicable alternative to filling. The discharge of dredged or fill material typically means adding
into waters of the United States materials such as concrete, dirt, rock, pilings, or side-cast material for the
purpose of replacing an aquatic area with dry land or raising the elevation of an aquatic area. USACE has
primary federal responsibility for administering regulations that concern waters and wetlands in the study
area under the statutory authority of the Rivers and Harbors Appropriation Act (sections 9 and 10) and the
CWA (section 404).
Pursuant to Rivers and Harbors Appropriation Act section 10 (33 USC section 403), USACE regulates the
construction of structures in, over, or under, excavation of material from, or deposition of material into
navigable waters. In tidal areas, the limit of navigable water under section 10 is the elevation of the mean highwater mark; in nontidal waters, it is the ordinary high-water mark. Larger streams, rivers, lakes, bays, and
oceans are examples of navigable waters regulated under Rivers and Harbors Appropriation Act section 10. The
308

U.S. Army Corps of Engineers, Programmatic Essential Fish Habitat Assessment for the Long-Term Management Strategy for the Placement of
Dredged Material in the San Francisco Bay Region, July 2009.
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act prohibits the unauthorized obstruction or alteration of any navigable water (33 USC section 403). Navigable
waters under the act are those “subject to the ebb and flow of the tide and/or are presently used, or have
been used in the past, or may be susceptible for use to transport interstate or foreign commerce” (33 CFR
section 329.4). Typical activities requiring section 10 permits are construction of piers, wharves, bulkheads,
marinas, ramps, floats, intake structures, cable or pipeline crossings, and dredging and excavation.
Federal CWA section 404 prohibits the discharge of dredged or fill material into waters of the United States,
including wetlands, without a permit from USACE. The agency’s jurisdiction in tidal waters under section 404
extends to the high-tide line or high-tide mark, simply indicating a point on the shore where water reaches a
peak height at some point each year.
The CWA prohibits the discharge of any pollutant without a permit. Implicit in the act’s definition of pollutant
is the inclusion of dredged or fill material regulated by section 404. Activities typically regulated under
section 404 include the use of construction equipment such as bulldozers, and the leveling or grading of sites
where jurisdictional waters occur.

STATE REGULATIONS
CALIFORNIA ENDANGERED SPECIES ACT
Under CESA, CDFW is responsible for maintaining a list of threatened and endangered species (CFGC
section 2070). The department also maintains a list of candidate species, which are species formally under
review for addition to either the list of endangered species or the list of threatened species.
CESA prohibits the take of plant and animal species that the California Fish and Game Commission has
designated as either threatened or endangered in California. “Take” in the context of this regulation means
to hunt, pursue, catch, capture, or kill, or attempt to hunt, pursue, catch, capture, or kill a listed species
(CFGC section 86). The take prohibitions also apply to candidates for listing under CESA. However,
section 2081 of the act allows the department to issue permits for the minor and incidental take of species by
an individual or permitted activity listed under the act. Unlike FESA, species that are candidates for state
listing are granted the same protections as listed species under CESA.
In accordance with the requirements of CESA, an agency reviewing a project within its jurisdiction must
determine whether any state-listed endangered or threatened species could be present in the study area.
The agency also must determine whether the project could have a potentially significant impact on such
species. In addition, the department encourages informal consultation on any project that could affect a
candidate species.

CALIFORNIA FISH AND GAME CODE
FULLY PROTECTED SPECIES
Certain species are considered fully protected, meaning that the CFGC explicitly prohibits all take of
individuals of these species except take permitted for scientific research. Fully protected amphibians and
reptiles, fish, birds, and mammals are listed in sections 5050, 5515, 3511, and 4700, respectively.
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PROTECTION OF BIRDS AND THEIR NESTS
Under CFGC section 3503, it is unlawful to take, possess, or needlessly destroy the nest or eggs of any bird,
except as otherwise provided by the code or any regulation made pursuant thereto. CFGC section 3503.5
prohibits take, possession, or destruction of any birds in the orders Falconiformes (hawks) or Strigiformes
(owls), or of their nests and eggs. Migratory non-game birds are protected under section 3800, whereas other
specified birds are protected under section 3505. CFGC section 3513 adopts the federal definition of
migratory bird take, which is defined by the U.S. Department of the Interior under provisions of the MBTA.
Section 3513 does not prohibit the incidental take of birds if the underlying purpose of the activity is not to
take birds. In addition, CDFW has issued an advisory that affirms that California law prohibits incidental take
of migratory birds. 309

STATE REGULATION OF WETLANDS AND OTHER WATERS
California’s authority in regulating activities in wetlands and waters in the study area resides primarily with
the State Water Resources Control Board (state board). The state board, acting through the regional board,
must certify that a USACE permit action meets state water quality objectives (CWA section 401). Any condition
of water quality certification is then incorporated into the USACE section 404 permit authorized for the project.
The state board and regional board also have jurisdiction over waters of the state under the Porter-Cologne
Water Quality Control Act. They evaluate proposed actions for consistency with the regional board’s Basin
Plan and authorize impacts on waters of the state by issuing Waste Discharge Requirements or, in some
cases, a waiver of Waste Discharge Requirements.
BCDC has jurisdiction over coastal activities occurring within and around San Francisco Bay and Suisun
Marsh. The commission was created by the McAteer-Petris Act. The commission regulates fill, extraction of
materials, and substantial change in use of land, water, and structures in San Francisco Bay and
development within 100 feet of the bay. The commission has jurisdiction over all areas of San Francisco Bay
that are subject to tidal action, including subtidal areas, intertidal areas, and tidal marsh areas that are
between mean high tide and 5 feet above mean sea level.

NATIVE PLANT PROTECTION ACT
State listing of plant species began in 1977 with the passage of the California Native Plant Protection Act,
which directed CDFW to carry out the legislature’s intent to “preserve, protect, and enhance endangered
plants in this State.” The act gave the California Fish and Game Commission the power to designate native
plants as endangered or rare and to require permits for collecting, transporting, or selling such plants. CESA
expanded on the original native plant protection act and enhanced legal protection for plants. CESA
established threatened and endangered species categories and grandfathered all rare animals—but not rare
plants—into the act as threatened species. Thus, three listing categories for plants are employed in
California: rare, threatened, and endangered.

309
CDFW, CDFW and California Attorney General Xavier Becerra Advisory Affirming California’s Protections for Migratory Birds, November 29, 2018,
https://nrm.dfg.ca.gov/.
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LOCAL
SAN FRANCISCO GENERAL PLAN
The Environmental Protection Element of the San Francisco General Plan contains the following objectives
and policies related to biological resources protection that are relevant to the proposed project:

GENERAL
Objective 1: Achieve a proper balance among the conservation, utilization, and development of San
Francisco’s natural resources.
Policy 1.1: Conserve and protect the natural resources of San Francisco.
Policy 1.2: Improve the quality of natural resources.
Policy 1.3: Restore and replenish the supply of natural resources.
Policy 1.4: Assure that all new development meets strict environmental quality standards and
recognizes human needs.

BAY, OCEAN, AND SHORELINES
Objective 3: Maintain and improve the quality of the bay, ocean, and shoreline areas.
Policy 3.1: Cooperate with and otherwise support regulatory programs of existing regional, state, and
federal agencies dealing with the bay.

LAND
Objective 7: Assure that the land resources in San Francisco are used in ways that both respect and preserve
the natural values of the land and serve the best interests of all the city’s citizens.

FLORA AND FAUNA
Objective 8: Ensure the protection of plant and animal life in the city.
Policy 8.1: Cooperate with and otherwise support the California Department of Fish and Game and its
animal protection programs.
Policy 8.2: Protect the habitats of known plant and animal species that require a relatively natural
environment.
Policy 8.3: Protect rare and endangered species

SAN MATEO COUNTY GENERAL PLAN
The Airport is not subject to the San Mateo County General Plan. However, a brief discussion of the
Vegetative, Water, Fish and Wildlife Resources policies within the general plan relevant to biological
resources is provided below for informational purposes. 310

310
County of San Mateo Planning and Building, General Plan Policies,
https://planning.smcgov.org/sites/planning.smcgov.org/files/documents/files/SMC-GP%20Policies%202013.pdf, accessed December 2021.
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Policy 1.25 Protect Vegetative Resources. Ensure that development will: 1) minimize the removal of
vegetative resources; and/or 2) protect vegetation which enhances microclimate, stabilizes slopes or
reduces surface water runoff, erosion or sedimentation; and/or 3) protect historic and scenic trees.



Policy 1.27 Protect Fish and Wildlife Resources. Ensure that development will minimize the disruption
of fish and wildlife and their habitats.

CITY OF MILLBRAE GENERAL PLAN
The Airport is not subject to the City of Millbrae General Plan. However, a brief discussion of the policies in
the Parks, Open Space and Conservation Element of the general plan relevant to biological resources is
provided below for informational purposes. 311


PC6.1 Habitat Protection. Preserve important plant and wildlife habitats, including chaparral,
broadleaf/riparian woodlands, open grasslands, marshy areas, creeks, and sensitive nesting sites. Loss of
these habitats should be fully offset through creation of habitat of equal value, with the compensation
rate for habitat recreation determined by a qualified biologist.



PC6.2 Rare and Endangered Species. Limit development in areas which support the San Francisco
garter snake, red-legged frog, and other rare or endangered species. If development of these areas must
occur, any loss of habitat should be fully compensated on-site. If off-site mitigation is necessary, it should
occur within the Millbrae planning area whenever possible and must be accompanied by plans and a
monitoring program prepared by a qualified biologist.



PCIP-17 Consultation on Fish and Wildlife Impacts. The City will continue to notify and consult with
the California Department of Fish and Wildlife and the Army Corps of Engineers when development
projects are proposed in locations where there may be impacts to fish and wildlife and their habitats.

CITY OF SOUTH SAN FRANCISCO GENERAL PLAN
The Airport is not subject to the City of South San Francisco General Plan. However, a brief discussion of the
policies in the Open Space and Conservation Element of the general plan relevant to biological resources is
provided below for informational purposes. 312


Policy 7.1-1-1. Cooperate with State and federal agencies to ensure that development does not
substantially affect special status species appearing on any State or federal list for any rare, endangered,
or threatened species. Require assessments of biological resources prior to approval of any development
on sites with ecologically sensitive habitat.



Policy 7.1-I-4. Require development on wetlands delineated in Figure 7-1 of the general plan to
complete assessments of biological resources.

311

City of Millbrae, City of Millbrae General Plan, 1998–2015,
https://www.ci.millbrae.ca.us/home/showpublisheddocument/24231/637430222949670000, accessed December 2021.
312
City of South San Francisco, South San Francisco General Plan (1999), https://www.ssf.net/departments/economic-communitydevelopment/planning-division/general-plan, accessed December 2021.
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REGIONAL
SAN FRANCISCO BAY PLAN
The San Francisco Bay Plan specifies goals, objectives, and policies for existing and proposed waterfront
land use and other areas under the jurisdiction of BCDC. 313 Although BCDC is a state agency, its jurisdiction is
regional in scope. Major policies of the San Francisco Bay Plan applicable to wildlife include but are not
limited to the following:
4. Justifiable Filling. Some bay filling may be justified for purposes of providing substantial public
benefits if these same benefits could not be achieved equally well without filling. Substantial public
benefits are provided by:
d. Developing expanded airport terminals and runways if regional studies demonstrate that there are
no feasible sites for major airport development away from the bay. 314
5. Effects of Bay Filling. Bay filling that is consistent with the purposes listed above can provide
substantial benefits to the bay. However, filling can be harmful to the bay, and thus there are tradeoffs
when fill is used. Bay filling can have one or more of the following harmful effects, which projects must
balance to maximize benefits:
a. Filling can negatively affect, and in some cases destroy, the habitat of fish, wildlife, and other
organisms. Filling can alter the ecological balance in the bay, which has already been damaged by
past fills, and can endanger the very existence of some species of birds and fish. The bay, including
open water, mudflats, and marshlands, is a complex biological system in which microorganisms,
plants, fish, waterfowl, and shorebirds live in a delicate balance, and in which seemingly minor
changes, such as a new fill or dredging project, may have far-reaching and sometimes highly
destructive effects.

SAN FRANCISCO BAY SUBTIDAL HABITAT GOALS PROJECT
In 2010, BCDC, the California Ocean Protection Council/California State Coastal Conservancy, NOAA, and the
San Francisco Estuary Partnership, in collaboration with the broader scientific community, managers,
restoration practitioners, and stakeholders, published a set of restoration planning goals and guidelines for
the subtidal areas and habitats of San Francisco Bay. 315 Though currently neither a policy nor regulatory
document, this report offers guidance on opportunities for subtidal restoration and protection.
Implementation will occur through a number of avenues; for example, local governments may incorporate
these recommendations into their planning processes and documents, and regulatory agencies may use this
report to evaluate, revise, or implement their policies.
Subtidal habitat consists of all the submerged area beneath San Francisco Bay water surface and includes
mud, shell, sand, rocks, artificial structures, shellfish beds, submerged aquatic vegetation, macroalgal beds,
and the water column above the bay bottom. Submerged habitats are important for threatened species such

313

San Francisco Bay Conservation and Development District. San Francisco Bay Plan, https://bcdc.ca.gov/plans/sfbay_plan#3, Accessed October 5,
2021.
314
The proposed project would not expand airport terminals or runways but would protect existing infrastructure.
315
San Francisco Bay Subtidal Habitat Goals Project, Subtidal Habitat Information is Now Available, http://www.sfbaysubtidal.org/report.html,
accessed April 21, 2021.
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as green sturgeon and Chinook salmon, commercial species like Dungeness crab and Pacific herring, and a
host of other fish, shrimp, crabs, migratory waterfowl, and marine mammals.
The San Francisco Bay Subtidal Habitat Goals Project takes a bay-wide approach in setting science-based
goals for maintaining a healthy, productive, and resilient ecosystem. Where possible, these subtidal goals are
designed to connect with intertidal habitats and with goals developed by other projects, including goals for
San Francisco Bay submerged and upland habitats. The goals and recommendations contained within the
Subtidal Habitat Goals Project are not binding by regulation but are intended to serve as guidance to local,
state, and federal agencies when evaluating projects and their potential ecological effects, and when issuing
permits.
The principal habitat conservation goals included in the Subtidal Habitat Goals Report that apply to the
proposed project include the following:




Soft Substrate:
–

Promote no net increase to disturbance to San Francisco Bay soft bottom habitat.

–

Promote no net loss to San Francisco Bay subtidal and intertidal sand habitats.

Rock Habitats:
–





Artificial Structures:
–

Enhance and protect habitat function and the historical value of artificial structures in San Francisco
Bay.

–

Improve San Francisco Bay subtidal habitats by minimizing placement of artificial structures that are
detrimental to subtidal habitat function.

Shellfish Beds:
–



Protect San Francisco Bay native shellfish habitats (particularly native Olympia oyster) through no
net loss to existing habitats.

Submerged Aquatic Vegetation:
–



Promote no net loss of natural intertidal and subtidal rock habitats in San Francisco Bay.

Protect existing eelgrass habitat in San Francisco Bay through no net loss to existing beds.

Macroalgal Beds:
–

Protect San Francisco Bay Fucus beds through no net loss to existing beds.

–

Protect San Francisco Bay Gracilaria beds through no net loss to existing beds.
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4.D.4

Impacts and Mitigation Measures

SIGNIFICANCE CRITERIA
For purposes of this analysis, the following applicable thresholds were used to determine whether the
proposed project would result in a significant impact on biological resources. Construction and operation of
the proposed project would have a significant effect on biological resources if the proposed project would:


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



Conflict with the provisions of an adopted habitat conservation plan, natural community conservation
plan, or other approved local, regional, or state habitat conservation plan.

There would be no impact related to the following significance criterion topic for the reasons described
below:


Conflict with the provisions of an adopted habitat conservation plan, natural community
conservation plan, or other approved local, regional, or state habitat conservation plan (Topic 6).
There would be no impact from the proposed project because no adopted habitat conservation plan,
natural community conservation plan, or approved local, regional, or state conservation plan covers the
study area.

APPROACH TO ANALYSIS
Impacts on biological resources are identified and evaluated based on relevant standards, policies, and
guidelines on the likelihood that special-status species, sensitive habitats, wetlands and waters, and wildlife
corridors are present within the study area; and on the likely effects of project construction, operation, and
maintenance on these resources. Special-status resources determined to have low or no potential to occur in
the study area (individual plant and animal species as presented in Appendix F) are not considered in the
impact analysis.
This section analyzes potential impacts on biological resources from construction and operation of the
proposed project. The analysis addresses potential direct and indirect impacts, defined as follows:


Direct impacts are those that could occur at the same time and place as project implementation, such as
the removal of habitat as a result of ground disturbance.
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Indirect impacts are those that could occur either at a later time or at a distance from the project area,
but that are reasonably foreseeable, such as the loss of an aquatic species as a result of reduced water
quality.

Direct and indirect impacts on biological resources may vary in duration; they may be temporary, short term,
or long term.
The analysis considers the potential impacts of the proposed project on special-status species and their
habitats, sensitive natural communities, wetlands, and wildlife corridors using the significance criteria listed
above. Mitigation measures are identified as necessary to reduce or avoid impacts.

IMPACT EVALUATION
Impact BI-1: Construction and operation of the proposed project could have a substantial adverse
effect, either directly, indirectly, or through habitat modifications, on a species identified as a
candidate, sensitive, or special-status in local or regional plans, policies, or regulations, or by the
California Department of Fish and Wildlife or U.S. Fish and Wildlife Service. (Less than Significant with
Mitigation)
The proposed project could have direct or indirect impacts on biological resources that include but may not
be limited to: clearing and grubbing; demolition of the existing shoreline protection system; construction of a
shoreline protection system, including pouring concrete walls, driving steel sheet piles, and placing fill and
riprap; demolition and construction of the lighting trestle in Reach 7 and stormwater outfall pipe platforms
in Reaches 4, 7, and 11; and grading and fill of the wetland in Reach 14.

TERRESTRIAL
Special-Status Plant Species
Construction Impacts
No special-status plant species were determined to have high potential to occur, and one species—California
seablite (Suaeda californica), which is federally listed as endangered—was determined to have moderate
potential to occur within the study area. Although California seablite has not been documented in the study
area or within 6 miles of the Airport, suitable habitat for this species is present in mixed coastal saltmarsh in
Sub-reach 2B and Reaches 4, 5, 6, 7, 9, 10, 11, 13, 14, and 15. If such habitat for California seablite is present,
individual plants could be lost as a result of intentional or accidental removal or crushing during
construction-related access; clearing and grubbing; demolition of the existing shoreline protection system;
or placement of fill or jet grout for the proposed shoreline protection system. The loss of these plants would
be a significant impact. Therefore, implementation of Mitigation Measure M-BI-1a, Worker Environmental
Awareness Program Training, and Mitigation Measure M-BI-1b, Special-Status Plant Species Surveys
and Restoration, would be required.
Mitigation Measure M-BI-1a: Worker Environmental Awareness Program Training. Projectspecific Worker Environmental Awareness Program (WEAP) training shall be developed and
implemented by a qualified biologist and attended by all project personnel performing demolition
or ground-disturbing work where landscaping/street trees, natural vegetation or shoreline habitats
are present prior to the start of work. The WEAP shall include environmental permit and CEQA

Draft EIR
August 2022

4.D-33

Case No. 2020-004398ENV

SFO Shoreline Protection Program

Chapter 4. Environmental Setting, Impacts, and Mitigation Measures
4.D. Biological Resources

mitigation requirements related to biological resources for all stages of the project and shall be
repeated as necessary to ensure all personnel on the construction crew receive the training, e.g.,
when new personnel are added to the crew. The WEAP training shall generally include, but not be
limited to, education about the following:


Applicable local, state and federal laws, environmental regulations, project permit conditions,
and penalties for non-compliance.



Special-status plant and animal species with the potential to be encountered on or in the vicinity
of the project area during construction.



Avoidance measures and a protocol for encountering special-status species including a
communication chain.



Pre-construction surveys and biological monitoring requirements associated with each phase of
work and at specific locations within the project area (e.g., shoreline work) as biological
resources and protection measures will vary depending on where work is occurring within the
site, time of year, and construction activity.



Known sensitive resource areas in the project vicinity that are to be avoided and/or protected as
well as approved project work areas, access roads, and staging areas.



Best management practices (e.g., straw wattles or spill kits) and their location around the
project area for erosion control and species exclusion, in addition to general housekeeping
requirements.

Mitigation Measure M-BI-1b: Special-Status Plant Species Surveys and Restoration. Botanical
surveys shall be conducted where construction, demolition, site access, materials staging, or spoils
piles are planned within coastal saltmarsh or within 50 feet of coastal saltmarsh. Surveys will follow
the most current California Department of Fish and Wildlife’s (CDFW) rare plant survey protocol,
presently the 2018 Protocols for Surveying and Evaluating Impacts to Special-Status Native Plant
Populations and Natural Communities. 316 Surveys shall maximize the likelihood of locating specialstatus species, include areas of potential indirect impacts, and be conducted in the field at the time
of year when species are both evident and identifiable. If no special-status plants are identified, no
further action is required to avoid or minimize impacts to these species.
If special-status plants are encountered in the work area, they should be avoided. If they cannot be
avoided, then the following additional measures shall be implemented. The Airport shall, in
coordination with the U.S. Fish and Wildlife Service (USFWS) and/or CDFW (as applicable based on
plant status), avoid plants through project design, protect plants from construction activities
through the use of exclusion fencing and signage, or if avoidance and protection are not feasible,
minimize impacts to plant populations, relocate plants to other suitable habitat nearby, or harvest
seed, as appropriate to the particular species.
Prior to construction, staging areas shall be identified that avoid impacts to special-status plants
identified, and construction exclusion fencing shall be used to define the work area to prevent

316

CDFW, Protocols for Surveying and Evaluating Impacts to Special-Status Native Plant Populations and Sensitive Natural Communities, March 20, 2018.

Case No. 2020-004398ENV

SFO Shoreline Protection Program

4.D-34

Draft EIR
August 2022

Chapter 4. Environmental Setting, Impacts, and Mitigation Measures
4.D. Biological Resources

disturbance to these areas. The fencing shall be maintained through the construction phase and
monitored on a weekly basis during construction to ensure protection of rare plants and their habitat.
If avoidance is not feasible, rare plants and their seeds shall be salvaged and relocated, and habitat
restoration shall be provided to replace any destroyed special-status plant occurrences at a
minimum 1:1 ratio (i.e., no net loss) or as specified by resource agencies based on area of lost
habitat. Compensation for loss of special-status plant populations shall include the restoration or
enhancement of temporarily impacted areas, and management of restored areas. Restoration or
reintroduction shall be located onsite where feasible. At a minimum, the restoration areas shall
meet the following performance standards by the fifth year:
a. The compensation area shall be at least the same size as the rare plant impact area.
b. Vegetation cover and composition in special-status plant restoration areas shall emulate
existing reference populations.
c. Monitoring shall demonstrate the continued presence of rare plants in the restoration area.
d. Invasive species cover in the restoration area shall be less than or equal to the invasive species
cover in the rare plant impact area.
Additionally, restored populations shall have a comparable number of individuals compared to the
impacted population, in an area greater than or equal to the size of the impacted population, for at
least three consecutive years without irrigation, weeding, or other manipulation of the restoration
site. The Habitat Monitoring Plan to be prepared in accordance with Mitigation Measure M-BI-2,
Avoidance and Mitigation for Pickleweed Mat Sensitive Natural Community, shall include the above
monitoring requirements and success criteria.
Implementation of Mitigation Measures M-BI-1a and M-BI-1b would reduce potential impacts to specialstatus plants because they require providing environmental training for construction personnel to identify
and avoid rare plants; conducting a rare plant survey and avoiding special-status species where feasible;
and, if avoidance is not feasible, implementing salvage and relocation of the plants. Implementation of these
mitigation measures would reduce the level of potential impacts on special-status plants to less than
significant with mitigation.

Operational Impacts
Operational activities would not occur in special-status plant species habitat; therefore, there would be no
impact on special-status plant species habitat.

California Ridgway’s Rail and California Black Rail
Construction Impacts
California Ridgway’s rail has recently been documented in the coastal saltmarsh habitat in Reach 14 during
the breeding season and, despite not being detected during surveys, California black rail also could be
present. Construction activities in Reach 14 that could affect breeding and nonbreeding rails include
removing the existing sheet pile wall and installing a new double steel sheet pile wall and armor rock
revetment on the bay side of the outer steel sheet pile wall.
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Impacts during the nonbreeding season (September 1 through January 31) are not considered significant,
primarily because of the birds’ mobility and ability to access other high-quality foraging habitat in the region.
However, during the nesting season (February 1 through August 31), equipment staging and project
construction could render the site temporarily unsuitable for breeding rails—even when the nest itself is
unaffected—because of increased noise, vibration, and activity levels related to clearing and grubbing,
earthmoving, operation of heavy equipment, and increased human presence. These activities could cause
birds that have established a nest before the start of construction to change their behavior or even abandon
an active nest, putting eggs and nestlings at risk for mortality, which would be a significant impact.
Therefore, implementation of Mitigation Measure M-BI-1a and Mitigation Measure M-BI-1c, Avoid and
Minimize Impacts on California Ridgway’s Rail and California Black Rail, would be required.
In addition, constructing the double steel sheet pile wall, placing jet grout between the inner and outer sheet
piles, and installing armor rock revetment on the bay side of the outer sheet pile would result in the
placement of approximately 1.13 acres of fill in wetlands in Reach 14. This is equivalent to the permanent
loss of approximately 1.13 acres of California Ridgway’s rail and California black rail habitat. The permanent
loss of this tidal marsh habitat would be significant; however, implementation of Mitigation Measure M-BI5a, Avoidance of Impacts on Wetlands and Waters, and Mitigation Measure M-BI-5b, Compensation for
Fill of Wetlands and Waters, which is discussed under Impact BI-5, would reduce the impact of the loss of
this tidal marsh habitat.
Mitigation Measure M-BI-1c: Avoid and Minimize Impacts to California Ridgway’s Rail and
California Black Rail. To minimize or avoid the loss of individual California Ridgway’s rail or
California black rail within suitable habitat (i.e., Reach 14), construction activities including
vegetation management requiring heavy equipment adjacent to tidal marsh areas (within
183 meters (600 feet) or a distance determined in coordination with the U.S. Fish and Wildlife Service
(USFWS) or the California Department of Fish and Wildlife (CDFW)), shall be avoided during the
breeding season: February 1 through August 31.
If areas within or adjacent to rail habitat cannot be avoided during the breeding season, protocollevel surveys shall be conducted to determine rail nesting locations. The surveys shall focus on
potential habitat that could be disturbed by construction activities during the breeding season to
ensure that rails are not breeding in these locations.
Survey methods for rails shall follow the Site-Specific Protocol for Monitoring Marsh Birds, which was
developed for use by USFWS and partners to improve bay-wide monitoring accuracy by
standardizing surveys and increasing the ability to share data. 317 Surveys are concentrated during
the approximate period of peak detectability, January 15 to March 25 and are structured to
efficiently sample an area in three rounds of surveys by broadcasting calls of target species during
specific periods of each survey round. Call broadcasts increase the probability of detection
compared to passive surveys when no call broadcasting is employed. This protocol has since been
adopted by Invasive Spartina Project (ISP) and Point Blue Conservation Science to survey California
Ridgway’s rails at sites throughout San Francisco Bay Estuary. A federal Endangered Species Act

317

Wood, J. K., N. Nur, L. Salas, and O. M. W. Richmond, Site-Specific Protocol for Monitoring Marsh Birds: Don Edwards San Francisco Bay and San
Pablo Bay National Wildlife Refuges, prepared for the U.S. Fish and Wildlife Service, Pacific Southwest Region Refuge Inventory and Monitoring
Initiative, Point Blue Conservation Science, Petaluma, CA, 2017.
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section 10(a)(1)(A) permit is required to conduct surveys. The survey protocol for California
Ridgway’s rail is summarized below.


Previously used survey locations (points) should be used when available to maintain consistency
with past survey results. Adjacent points should be at least 200 meters (656 feet) apart along
transects in or adjacent to areas representative of the marsh. Points should be located to
minimize disturbances to marsh vegetation. Up to eight points can be located on a transect.



At each transect, three surveys (rounds) are to be conducted, with the first round of surveys
initiated between January 15 and February 6, the second round performed February 7 to
February 28, and the third round March 1 to March 25. Surveys should be spaced at least one
week apart and the period between March 25 to April 15 can be used to complete surveys
delayed by logistical or weather issues.



Each point on a transect will be surveyed for 10 minutes each round. A recording of calls
available from USFWS is broadcast at each point. The recording consists of 5 minutes of silence,
followed by a 30-second recording of California Ridgway’s rail vocalizations, followed by
30 seconds of silence, followed by a 30-second recording of California black rail, followed by
3.5 minutes of silence.

If no breeding California Ridgway’s rails or California black rails are detected during surveys and the
resources agencies concur with the findings, or if their breeding territories can be avoided by
600 feet (183 meters) or by a distance established in coordination with the resources agencies, as
explained above, then project activities may proceed at that location.
If protocol surveys determine that breeding California Ridgway’s rails or California black rails are
present in the project area, the following measures would apply to project activities conducted
within 600 feet (183 meters) of a call center (i.e., presumed breeding location) during their breeding
season (February 1 to August 31):


A USFWS- and CDFW-approved biologist with experience recognizing California Ridgway’s rail
and California black rail vocalizations shall be on site during construction activities occurring
within 600 feet (183 meters) of suitable rail breeding habitat.



All biologists accessing the tidal marsh shall be trained in California Ridgway’s rail and California
black rail biology and vocalizations and will be familiar with both species of rail and their nests.



If a California Ridgway’s rail or California black rail vocalizes or flushes within 33 feet (10 meters),
it is possible that a nest or young are nearby. If an alarmed bird or nest is detected, work shall be
stopped, and workers shall leave the immediate area carefully and quickly. An alternate route
shall be selected that avoids this area, and the location of the sighting will be recorded to inform
future activities in the area.



All crews working in the marsh during rail breeding season shall be trained and supervised by a
USFWS- and CDFW-approved rail biologist.



If any activities are conducted during the rail breeding season in California Ridgway’s rail- or
California black rail-occupied marshes, biologists shall have maps or GPS locations of the most
current occurrences on the site and shall proceed cautiously and minimize time spent in areas
where rails were detected.
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All personnel walking in the marsh shall be required to limit time spent within 164 feet
(50 meters) of an identified California Ridgway’s rail or California black rail calling center to half
an hour or less.

If a USFWS or CDFW take permit is issued for the project to address potential impacts to California
Ridgway’s rail or California black rail, the above measures would be superseded by permit conditions.
Implementation of Mitigation Measures M-BI-1c, M-BI-5a, and M-BI-5b would reduce potential impacts to
California Ridgway’s rail and California black rail because they require pre-construction surveys prior to
construction to determine the presence or absence of nesting rails; restoration of temporarily affected
wetlands and waters; and compensation for permanent impacts on wetlands and waters (see Mitigation
Measures M-BI-5a and Mitigation Measure M-BI-5b, below. Therefore, with implementation of these
mitigation measures, impacts on California Ridgway’s rail and California black rail would be less than
significant with mitigation.

Operational Impacts
Operational activities for the proposed project are unlikely to affect California Ridgway’s rail and California
black rail given the existing, baseline levels of human, vehicular, and air traffic disturbance at the Airport,
and because the proposed shoreline protection system would not increase levels of disturbance relative to
these baseline operations. Birds nesting in these areas are assumed to be habituated to such disturbance.
Therefore, operational impacts on California Ridgway’s rail and California black rail from human disturbance
would be less than significant.

Nesting Birds
Construction Impacts
The proposed project could result in impacts on nesting birds including Alameda song sparrow (Melospiza
melodia pusillula), saltmarsh common yellow throat (Geothlypis trichas), American peregrine falcon (Falco
peregrinus), and other special-status or otherwise protected bird species. Direct construction-related
impacts on special-status birds or nesting birds protected by the MBTA could result from tree removal in
Reach 4 or Reach 16, or from clearing and grubbing of vegetation planned in many reaches, while an active
bird nest is present. In addition, earthmoving, operation of heavy equipment, and increased human
presence could result in noise, vibration, and visual disturbance. These conditions could indirectly result in
nest failure (disturbance, avoidance, or abandonment that leads to lack of success in reproduction) or could
cause flight behavior that would expose an adult or its young to predators. These activities could cause birds
that have established a nest before the start of construction to change their behavior or even abandon an
active nest, putting their eggs and nestlings at risk for mortality.
Generally, nest failure would be a violation of CFGC sections 3503–3513, which would be a significant impact.
Impacts during the nonbreeding season generally are not considered significant, primarily because of the
birds’ mobility, the absence of vulnerable young birds, and the birds’ ability to access other comparable
foraging habitat in the region. Therefore, implementation of Mitigation Measure M-BI-1a and Mitigation
Measure M-BI-1d, Nesting Bird Protection Measures, would be required for the proposed project.
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Mitigation Measure M-BI-1d: Nesting Bird Protection Measures. Nesting birds and their nests
shall be protected during construction by use of the following measures:
1. A qualified wildlife biologist shall conduct pre-construction nesting bird surveys during the avian
nesting breeding season (approximately February 15 to September 15) within 7 days prior to
construction. Surveys shall be performed for the project area, vehicle and equipment staging
areas, and suitable habitat within 500 feet of the project and staging areas to locate any active
bird nests.
2. If active nests are located during the pre-construction nesting bird surveys, the qualified wildlife
biologist shall evaluate if the schedule of construction activities could affect the active nests and
the following measures shall be implemented based on their determination:
a. If construction is not likely to affect the active nest, construction may proceed without
restriction.
b. If it is determined that construction may affect the active nest, the qualified biologist shall
establish a no-disturbance buffer around the nest(s) and all project work would halt within
the buffer until a qualified biologist determines the nest is no longer in use. Typically, these
buffer distances are up to 250 feet for passerines and 500 feet for raptors; however, the
buffers may be adjusted downward for some species, or if an obstruction, such as a building,
is within line-of-sight between the nest and construction activities.
c. Modifying nest buffer distances, allowing certain construction activities within the buffer,
and/or modifying construction methods in proximity to active nests shall be done at the
discretion of the qualified biologist and in coordination with the Airport, who would notify
the California Department of Fish and Wildlife (CDFW). Necessary actions to remove or
relocate an active nest(s) shall be coordinated with the Airport and approved by CDFW.
d. Any work that must occur within established no-disturbance buffers around active nests
shall be monitored by a qualified biologist. If adverse effects in response to project work
within the buffer are observed and could compromise the nest, work within the nodisturbance buffer(s) shall halt until the nest occupants have fledged.
e. Any birds that begin nesting within the project area and survey buffers after project
construction activities have begun in that project area or buffer shall be assumed to be
habituated to construction-related or similar noise and disturbance levels and no work
exclusion zones shall be established around active nests in these cases; however, should
birds nesting nearby begin to show disturbance associated with construction activities, nodisturbance buffers shall be established as determined by the qualified wildlife biologist.
Implementing Mitigation Measures M-BI-1a and M-BI-1d would reduce potential impacts on nesting birds
because they require providing environmental training for construction personnel; limiting construction to
the non-nesting season when feasible or, if avoiding the nesting season is not feasible, conducting preconstruction surveys for nesting birds and establishing no-disturbance buffers around any active nests to
ensure that they are not disturbed by construction; and repeating the pre-construction surveys when work
resumes after being suspended for seven days. Therefore, with implementation of these mitigation
measures, impacts on nesting birds would be less than significant with mitigation.
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Operational Impacts
Operational activities for the proposed project are unlikely to affect nesting birds, given the existing, baseline
levels of human, vehicular, and air traffic disturbance at the Airport, and because the proposed shoreline
protection system and lighting trestle would not increase levels of disturbance relative to these baseline
operations. Birds nesting in these areas are assumed to be habituated to such disturbance. Therefore,
operational impacts on nesting birds from human disturbance would be less than significant.

Special-Status Roosting Bats
Construction Impacts
Special-status bats, including pallid bat, hoary bat, fringed myotis, and Yuma myotis, have the potential to
roost in trees within or adjacent to the study area during daytime construction hours. Construction activities
could result in direct impacts on roosting bats should they be disturbed, killed, or injured by removal or
trimming of an occupied roost tree in Reach 4 or Reach 16. If roosting bats are present, construction noise
could result in disturbance, avoidance, or abandonment of roosts, resulting in unsuccessful reproduction. If
tree removal were to occur during periods of winter torpor 318 or maternity roosting, any bats present would
likely not survive the disturbance and this impact would be significant. 319 Therefore, Mitigation Measure MBI-1a and Mitigation Measure M-BI-1e, Roosting Bat Protection Measures, would be required for the
proposed project.
Mitigation Measure M-BI-1e: Roosting Bat Protection Measures. A qualified biologist (as defined
by the California Department of Fish and Wildlife [CDFW] 320) who is experienced with bat surveying
techniques (including auditory sampling methods), behavior, roosting habitat, and identification of
local bat species shall be consulted prior to tree removal activities to conduct a pre-construction
habitat assessment of the project area. The survey will focus on suitable roost trees to characterize
potential bat habitat and identify bat sign (e.g., guano, urine staining, dead bats). No further action
is required if bat habitat or bat sign is not detected within the project area.
The following measures shall be implemented should potential roosting habitat or potentially active
bat roosts be identified during the habitat assessment in trees to be removed for the proposed
project:
1. In areas identified as potential roosting habitat during the habitat assessment, any tree work
(trimming or removal) shall occur when bats are active, approximately during the periods of
March 1 to April 15 and August 15 to October 15, to the extent feasible. These dates avoid the bat
maternity roosting season and period of winter torpor.
2. Depending on temporal guidance as defined below, the qualified biologist shall conduct preconstruction surveys of potential bat roost sites identified during the initial habitat assessment
no more than 14 days before any tree trimming or removal.

318

Torpor refers to a state of decreased physiological activity with reduced body temperature and metabolic rate.
Tuttle, M., How North America Bats Are at Their Most Vulnerable during Hibernation and Migration, BATS Magazine 9(3), fall 1991,
http://www.batcon.org/resources/media-education/bats-magazine/bat_article/492, accessed April 28, 2021.
320
CDFW defines the credentials of a qualified biologist within permits or authorizations issued for a project. Typical qualifications include a
minimum of four years of academic training leading to a degree and a minimum of two years of experience conducting surveys for each species that
may be present in the project area.
319
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3. If active bat roosts or evidence of roosting is identified during pre-construction surveys, the
qualified biologist shall determine the type of roost and species, if possible. A no-disturbance
buffer shall be established around roost sites until the qualified biologist determines that they
are no longer active. The size of the no-disturbance buffer shall be determined by the qualified
biologist and will depend on the species present, roost type, existing screening around the roost
site (such as dense vegetation or a building), and the type of construction activity to occur
around the roost site.
4. If special-status bat species or maternity or hibernation roosts are detected during these
surveys, the qualified biologist shall develop appropriate species- and roost-specific avoidance
and protection measures in coordination with CDFW. Such measures may include postponing
the removal of trees or establishing exclusionary work buffers while the roost is active (e.g., 100foot no-disturbance buffer).
5. The qualified biologist shall be present during building demolition, relocation, or tree work if
potential bat roosting habitat or active bat roosts are present. Buildings and trees with active
roosts shall be disturbed only under clear weather conditions when precipitation is not forecast
for three days and when daytime temperatures are at least 50 degrees Fahrenheit.
6. Trimming or removal of existing trees with potential bat roosting habitat or active (nonmaternity or hibernation) bat roost sites shall follow a two-step removal process (which shall
occur during the time of year when bats are active, according to Item 1 above, and depending on
the type of roost and species present, according to Item 3 above).
a. On the first day and under supervision of the qualified biologist, tree branches and limbs not
containing cavities or fissures in which bats could roost shall be cut using chainsaws.
b. On the following day and under the supervision of the qualified biologist, the remainder of
the tree may be trimmed or removed, either using chainsaws or other equipment (e.g.,
excavator or backhoe).
c. Felled roost trees shall remain on the ground for at least 24 hours prior to chipping, off-site
removal, or other processing to allow any bats to escape, or be inspected once felled by the
qualified biologist to ensure no bats remain within the tree and/or branches.
Implementing Mitigation Measures M-BI-1a and M-BI-1e would reduce construction-related impacts by
requiring worker environmental awareness training, pre-construction surveys to identify active bat roosts,
and establishment of protective buffers until roosts are no longer in use; and by limiting the removal of trees
with potential bat roosting habitat to the time of year when bats are active to avoid disturbing bats during
the maternity roosting season or months of winter torpor. Therefore, with implementation of these
mitigation measures, impacts on special-status roosting bats would be less than significant with mitigation.

Operational Impacts
Operational activities from the proposed project are unlikely to indirectly affect roosting bats, given the
baseline levels of human and transportation disturbance at the Airport, and because the proposed shoreline
protection system and lighting trestle would not increase levels of disturbance relative to these baseline
operations. Bats roosting in these areas are assumed to be habituated to such disturbance. Therefore,
operational impacts on roosting bats from human disturbance would be less than significant.
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MARINE
The waters of the Central Bay are home to a number of state and federally protected marine species and
habitats; for a few of these species, the bay is considered their critical habitat. These species include multiple
runs of steelhead and Chinook salmon, green sturgeon, longfin smelt, and Pacific herring. Additionally,
portions of the study area fall within waters designated as Essential Fish Habitat for approximately 20
species of fish, managed under three federal fisheries management plans. No marine mammals listed as
endangered or threatened occur within San Francisco Bay, but multiple species protected under the MMPA
are either permanent inhabitants or frequent visitors to bay waters. Those most likely to occur in the study
area are harbor seals and California sea lions. Therefore, the potential exists for significant impacts on a
range of protected marine resources to occur during construction of the proposed project in and adjacent to
San Francisco Bay.

Water Quality Impacts on Marine Species
Construction Impacts
Construction activity adjacent to, or within, an aquatic environment has the potential for accidental
discharge of hydrocarbon-containing materials (e.g., fuel, lubricating oils, construction materials),
construction debris, or other harmful materials. In addition, as part of the proposed project, the steel sheet
piles would be treated with a corrosion-resistant coating at the factory or on land and allowed sufficient time
to fully cure before installation. The corrosion coating would be applied to the upper 15 feet of the sheet
piles (from the top of the steel sheet piles to roughly 5 to 10 feet below the ground level). Following
installation, additional corrosion resistant coating may be applied to the steel sheet pile walls by hand, as
necessary following inspections, to touch-up areas of corrosion coating potentially damaged during the
installation process. Such construction activities could pose a temporary risk of exposing resident marine
taxa to toxic contaminants and non-edible forage.
In addition, the proposed project would include removal and installation of piles, dredging activities, and the
placement of fill. These activities would involve removal of sediment, reuse of dredged material as onsite fill
(i.e., confined aquatic disposal), import and placement of sand and larger aggregate to construct sand dikes,
placement of armor rock revetment, and/or transport and disposal of dredge spoils. Dredging would occur
within Reaches 7 and 8. Dredging volume in Reach 7 would be approximately 147,200 cubic yards at a rate of
3,000 cubic yards per day. Dredging volume in Reach 8 would be 33,800 cubic yards, at a rate of 3,000 cubic
yards per day. Dredging activities and placement of fill would disturb mud and sediment, resulting in
increased turbidity 321 and the resuspension of sediment in the water column. In areas of dredging, dissolved
oxygen levels may be reduced by resuspension of anoxic sediments 322 into the overlying water column.
Substantially depressed oxygen levels, below 5 milligrams per liter, can cause respiratory stress to aquatic
life, and levels below 3 milligrams per liter can cause mortality. This would be a significant impact, and
implementation of Mitigation Measure M-HY-1a, In-Water Construction Water Quality Management Plan,
would be required to reduce the impact to a less-than-significant level (see Section 4.F, Hydrology and Water
Quality, for a detailed discussion of hydrology and water quality impacts and the full text of Mitigation
Measure M-HY-1a). Mitigation Measure M-HY-1a would require the Airport or its contractor(s) to implement inwater construction avoidance and minimization measures to reduce adverse water quality effects related to
321
Turbidity is a condition in which the concentration of particles suspended in the water is increased, making the water appear cloudy, muddy, or
opaque (turbid).
322
Anoxic sediments occur where water contained in pores in soil or rock sediment is depleted of dissolved oxygen.
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in-water construction as well as operational controls that would further minimize and avoid dredge-related
water quality degradation from increased turbidity and suspended sediment. Implementation of Mitigation
Measure M-HY-1a would reduce potential water quality impacts on special-status marine species resulting
from dredging, placement of fill, construction of concrete walls, or pile installation to less than significant
with mitigation.

Operational Impacts
Maintenance of the proposed shoreline protection system would include inspections of the corrosionresistant coatings on the steel sheet pile walls every 10 years and re-application of corrosion-resistant
coatings as needed. Corrosion-resistant coatings would be applied by hand to localized areas where needed
using either brushes or paint sprayers. Access to the steel sheet piles located in the bay would likely be by
boats with outboard motors. Accidental spills of anti-corrosion coatings or diesel fuel could occur during
these maintenance periods. This would be a significant impact, and implementation of Mitigation Measure
M-HY-1a would be required to reduce the impact to a less-than-significant level. Mitigation Measure M-HY-1a
would require a spill prevention contingency plan for hazardous waste spills into San Francisco Bay to be
prepared for review and approval by the Airport’s Bay Pollution Prevention Program staff. The spill
prevention contingency plan would specify that SFO or its contractor(s) address spills or releases of
hazardous materials through use of floating booms and absorbent materials to recover hazardous wastes.
With implementation of Mitigation Measure M-HY-1a, impacts on special-status marine species would be less
than significant with mitigation.

Dewatering and Potential for Fish Entrapment
Construction Impacts
For Reaches 7 and 8, the proposed project would require dewatering after installation of the steel sheet piles,
before jet grout is placed between the inner and outer sheet piles, and before placement of fill on the
landside of the inner sheet pile. The outer steel sheet pile wall would be located approximately 50 to 165 feet
bayward of the existing shoreline for the portion of Reach 7 at the end of Runways 19R and 19L (see Figure 224, p. 2-40). The inner sheet pile wall would be located approximately 55 to 115 feet landward of the outer
sheet pile with portions in the existing fill and portions in the bay depending on the distance of the outer
sheet pile from the existing shoreline. The double steel sheet pile wall at Reach 8 would be placed with the
inner steel sheet pile wall in intertidal habitat within the bay. The outer steel sheet pile wall also would be
installed in the bay approximately 50 feet bayward of the inner steel sheet pile wall (see Figure 2-27, p. 2-45).
With the proposed project, approximately 164,200 cubic yards of water would be removed from Reach 7 over
two days, and approximately 79,200 cubic yards of water would be dewatered from Reach 8 over one day.
Bay waters present between inner and outer steel sheet pile walls may contain special-status fish species
that could become entrapped, injured, or killed, if present at the time when water levels are lowered during
dewatering, which would be a significant impact. Implementation of Mitigation Measure M-BI-1f,
Prevention of Fish Entrapment and Entrainment during Dewatering, would be required to reduce the
impact to a less-than-significant level.
Mitigation Measure M-BI-1f: Prevention of Fish Entrapment and Entrainment during
Dewatering. Fish rescue operations shall occur at Reaches 7 and 8 where dewatering and resulting
isolation of fish may occur. Fish Rescue and Salvage Plans shall be developed by the Airport or its
contractors and will include detailed procedures for fish rescue and salvage to minimize the number
of individuals of listed fish species subject to stranding during placement and removal of sheet piles.
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The plans shall identify the appropriate procedures for removing fish from construction zones and
preventing fish from reentering construction zones prior to dewatering and other construction
activities. A draft plan shall be submitted to the fish and wildlife agencies for review and approval.
An authorization letter from the National Marine Fisheries Service (NMFS), the U.S. Fish and Wildlife
Service (USFWS), and the California Department of Fish and Wildlife (CDFW) will be required before
in-water construction activities with the potential for stranding fish can proceed.
All fish rescue and salvage operations shall be conducted under the guidance of a qualified fish
biologist and in accordance with required permits. Each fish rescue plan shall identify the
appropriate procedures for excluding fish from the construction zones, and procedures for removing
fish if they become trapped. The primary procedure shall be to block off the construction area and
use seines (nets) and/or dip nets to collect and remove fish. It is critical that fish rescue and salvage
operations begin as soon as possible and be completed within 48 hours after isolation of a
construction area to minimize potential predation and adverse water quality impacts (high water
temperature, low dissolved oxygen) associated with confinement.
Additional sheet pile, block nets, or other temporary exclusion methods (e.g., silt curtains) could be
used to completely exclude fish or isolate the construction area prior to the fish removal process.
The appropriate fish exclusion or collection method shall be determined by a qualified fish biologist,
in consultation with a designated fish and wildlife agency biologist, based on site-specific conditions
and construction methods. Capture, release, and relocation measures shall be consistent with the
general guidelines and procedures set forth in Part IX of the most recent edition of the California
Salmonid Stream Habitat Restoration Manual 323 to minimize impacts on listed species of fish and
their habitat. All fish rescue and salvage operations shall be conducted under the guidance of a
qualified fisheries biologist. Personnel active in fish rescue efforts shall include at least one person
with a 4-year college degree in fisheries or biology, or a related degree. This person also must have
at least 2 years of professional experience in fisheries field surveys and fish capture and handling
procedures.
The following description includes detailed fish collection, holding, handling, and release
procedures of the plan. Unless otherwise required by project permits, the construction contractor
shall provide the following:

323



A minimum 7-day notice to the appropriate fish and wildlife agencies, prior to an anticipated
activity that could result in isolating fish, such as installation of a sheet pile.



A minimum 48-hour notice to the appropriate fish and wildlife agencies of dewatering activities
that are expected to require fish rescue.



Access for the appropriate fish and wildlife agency personnel to the construction site for the
duration of implementation of the fish rescue plan, provided that personnel obtain a temporary
badge and are escorted by Airport staff, as required by Federal Aviation Administration regulations.



Temporary cessation of dewatering if fish rescue workers determine that water levels may drop
too quickly to allow successful rescue of fish.



A work site that is accessible and safe for fish rescue workers.

CDFW, California Salmonid Stream Habitat Restoration Manual, March 2004.
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Fish rescue and salvage operations shall occur prior to and during dewatering. If the enclosed area is
wadable (less than 3 feet deep), fish can be herded out of the sheet pile enclosure by dragging a
seine (net) through the enclosure, starting from the enclosed end and continuing to the sheet pile
opening. Depending on conditions, this process may need to be conducted several times. After
completing the fish herding process, the net or an exclusion screen shall be positioned at the sheet
pile opening to prevent fish from reentering the enclosure. The net or screen mesh shall be no
greater than 0.125 inch, with the bottom edge of the net (lead line) securely weighted down to
prevent fish from entering the area by moving under the net. Screens shall be checked periodically
and cleaned of debris to permit free flow of water.
If the water depth within the sheet pile is too deep to effectively remove fish using these methods,
dewatering activities may be used to reduce the water level to an appropriate and safe depth.
Dewatering activities shall also conform to the guidelines specified below. Following each sweep of a
seine through the enclosure, the fish rescue team shall do the following:


Carefully bring the ends of the net together and pull in the wings, ensuring the lead line is kept as
close to the substrate as possible.



Slowly turn the seine bag inside out to reveal captured fish, ensuring fish remain in the water as
long as possible before transfer to an aerated container.

Dead fish of listed species shall be placed in sealed plastic bags with labels indicating species,
location, date, and time of collection, and stored on ice. These specimens shall be frozen as soon as
possible and provided to the appropriate fish and wildlife agencies, as specified in the permits. Sites
selected for release of rescued fish outside of the construction area shall be similar in temperature
to the area from which fish were rescued, contain ample habitat, and have a low likelihood of fish
reentering the construction area or being impinged on exclusion nets/screens.
Dewatering shall be performed in coordination with fish rescue operations as described above. A
dewatering plan shall be submitted as part of the Storm Water Pollution Prevention Plan/Water
Pollution Control Program, detailing the location of dewatering activities, equipment, and discharge
point. Dewatering pump intakes shall be screened to prevent entrainment of fish in accordance with
NMFS screening criteria for salmonid fry, 324 including the following:


Perforated plate: screen openings shall not exceed 3/32 inch (2.38 mm), measured in diameter.



Profile bar: screen openings shall not exceed 0.0689 inch (1.75 mm) in width.



Woven wire: screen openings shall not exceed 3/32 inch (2.38 mm), measured diagonally (e.g., 6–
14 mesh).



Screen material shall provide a minimum of 27% open area. During the dewatering process, a
qualified biologist or fish rescue team shall remain onsite to observe the process and remove
additional fish, using the rescue procedures described above.

Where fish rescue and salvage operations cannot be conducted effectively or safely by fish rescue
workers, it may be necessary to begin the dewatering process prior to fish rescue. During the
dewatering process, a qualified biologist or fish rescue team shall be onsite with the aim of
minimizing the number of fish that become trapped in isolated areas or impinged on pump screen(s)
324

NMFS, Fish Screening Criteria for Anadromous Salmonids, Southwest Region, January 1997.
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or isolation nets, based on the professional judgment of the onsite fish biologist and the terms and
conditions of the incidental take permit, if required. In the event that the proposed methods are
found to be insufficient to avoid undue losses of fish, the qualified biologist shall modify these
methods or implement alternative methods to minimize subsequent losses.
Upon dewatering to water depths at which seining can effectively occur (e.g., less than 3 inches
[0.1 meter]), the fish rescue team shall inspect the dewatered areas to locate any remaining fish.
Collection by dip net, data recording, and relocation shall be performed as necessary according to
the procedures outlined above. The fish rescue team shall notify the contractor when the fish rescue
has been completed and construction can recommence. The results of the fish rescue and salvage
operations (including date, time, location, comments, method of capture, fish species, number of
fish, approximate age, condition, release location, and release time) shall be reported to the
appropriate fish and wildlife agencies, as specified in the pertinent permits.
Implementation of Mitigation Measure M-BI-1f would reduce potential impacts on special-status fish species
related to entrapment and entrainment during dewatering because it would require the preparation of Fish
Rescue and Salvage Plans detailing procedures for removing fish from construction zones and preventing
fish from reentering construction zones prior to dewatering and other construction activities, as well as the
screening of dewatering pump intakes in accordance with NMFS screening criteria. Therefore, with
implementation of this mitigation measure, impacts on special-status fish species would be less than
significant with mitigation.

Operational Impacts
Operation of the shoreline protection system would not require dewatering. Therefore, no impact on specialstatus fish species related to entrapment and entrainment during dewatering would occur.

Temporary Underwater Noise
Construction Impacts
A primary concern related to the in-water installation or removal of piles is the potential to generate
underwater noise at a level that is harmful to marine species. Pile driving can produce high-intensity noise,
resulting in damage to the soft tissues of fish, such as gas bladders or eyes (barotraumas). In addition, pile
driving can result in the harassment of fish and marine mammals, causing them to alter their swimming,
sleeping, or foraging behavior or temporarily abandon forage habitat.
The striking of a pile by a pile-driving hammer creates a pulse of sound that propagates through the pile,
radiating out through the water column, seafloor, and air. Sound pressure pulses, as a function of time, are
referred to as a waveform. Peak waveform pressure underwater is typically expressed in decibels (dB)
referenced to 1 micropascal (µPa). 325 Sound levels are generally reported as peak levels, root-mean-square
pressure, and sound exposure levels. The peak pressure is the highest absolute value of the measured
waveform. For pile-driving pulses, the root-mean-square pressure level is determined by analyzing the
waveform and computing the average of the squared pressures over time for the portion of the waveform
that contains the vast majority of the sound energy. Sound exposure level is a metric indicating the amount
of acoustical energy contained in a sound event. For pile driving, sound exposure level can be used to
describe a single pile-driving pulse, or many cumulative pulses when required to drive multiple piles. In
325

Therefore, 0 dB on the decibel scale would be a measure of sound pressure of 1 µPa.
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addition to the pressure pulse of the waveform, the frequency of the sound, expressed in Hertz, is important
for evaluating the potential for sound impacts. Low-frequency sounds are typically capable of traveling over
greater distances with less reduction in the pressure waveform than high-frequency sounds.
Vibratory pile drivers work on a different principle than pile-driving hammers and thus produce a different
sound profile. A vibratory driver works by inducing particle motion to the substrate immediately below and
around the pile, which causes liquefaction of the immediately adjacent soft substrate, thus allowing the pile
to sink downward. Sound levels from vibratory pile drivers are typically 10 to 20 dB lower in intensity than
the higher, pulse-type noise produced by an impact hammer. 326
Impacts on Fish
Scientific investigations of the potential effects of noise on fish indicate that sound levels below the 183 dB
sound exposure level do not appear to result in any acute physical damage or mortality to fish of any size. 327
Table 4.D-2 presents a summary of known acute and sub-lethal effects of noise on fish. Noise levels that
result in startle responses in steelhead trout and salmon have been documented to occur at sound levels as
low as 150 dB root-mean-square pressure level. 328 Any disturbance to federally listed or state-listed fish
species that results in altered swimming, foraging, or movement along a migration corridor, or any other
altered normal behavior is considered harassment, a potentially significant impact. 329
Table 4.D-2
Taxa

Potential Effects on Fish at Varying Noise Levels
Sound
Level
(dB)

Effect

Reference
FISH

All fish > 2
206 dB
grams in size peak
187
(SEL)

Acute
barotraumas

Fisheries Hydroacoustic Working Group, Agreement in Principle for Interim
Criteria for Injury to Fish from Pile Driving Activities, June 12, 2008.

All fish < 2
186 dB
grams in size (SEL)

Acute
barotraumas

Fisheries Hydroacoustic Working Group, Agreement in Principle for Interim
Criteria for Injury to Fish from Pile Driving Activities, June 12, 2008.

Salmon,
steelhead

Avoidance
behavior

Halvorsen, M. B., B. M. Casper, C. M. Woodley, T. J. Carlson, and A. N.
Popper, Threshold for Onset of Injury in Chinook Salmon from Exposure to
Impulsive Pile Driving Sounds, PLOS ONE 7(6): e38968. Oi: 10.1371/
journal.pone.0038968, 2012.

150 dB
(RMS)

NOTES: RMS = root-mean-square pressure level; SEL = sound exposure level

326
California Department of Transportation, Technical Guidance for Assessment and Mitigation of the Hydroacoustic Effects of Pile Driving on Fish, Final
Report, prepared by ICF Jones & Stokes and Illingworth & Rodkin, Inc., 2015.
327
Dalen, J., and G. M. Knutsen, Scaring Effects of Fish and Harmful Effects on Eggs, Larvae and Fry from Offshore Seismic Explorations, ICA Associated
Symposium on Underwater Acoustics, July 16–18, 1986, Halifax, Canada.
328
Halvorsen, M. B., B. M. Casper, C. M. Woodley, T. J. Carlson, and A. N. Popper, Threshold for Onset of Injury in Chinook Salmon from Exposure to
Impulsive Pile Driving Sounds, PLOS ONE 7(6): e38968. Oi: 10.1371/journal.pone.0038968, 2012.
329
It should be noted that the acoustic thresholds shown in Table 4.D-2, p. 4.D-47, regard sound levels generated for impact pile driving; no criteria
for vibratory pile driving exist at this time.
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Impacts on Marine Mammals
Pursuant to the MMPA, the NMFS has defined two levels of harassment related to marine mammals:


Level A: Any act of pursuit, torment, or annoyance that has the potential to injure a marine mammal or
marine mammal stock in the wild.



Level B: Any act of pursuit, torment, or annoyance that has the potential to disturb a marine mammal or
marine mammal stock in the wild by causing the disruption of behavioral patterns, including but not
limited to migration, breathing, nursing, breeding, feeding, or sheltering.

NMFS has applied sound thresholds to each of these harassment categories depending on the species of
marine mammal. For harassment to be considered Level A harassment, cetaceans and pinnipeds must be
exposed to sound levels of 180 and 190 dB root-mean-square pressure level or greater, respectively. Level B
behavioral harassment is considered to occur when any marine mammal is exposed to 160 dB root-meansquare pressure level from impact pile driving, or 120 dB root-mean-square pressure level from vibratory pile
driving (see Table 4.D-3). It should be noted that sound monitoring conducted for the
San Francisco/Oakland Bay Bridge project measured ambient underwater noise for San Francisco Bay and
the Oakland Inner Harbor at between 120 and 150 dB peak (133 dB root mean square). 330
Table 4.D-3

Adopted Underwater Acoustic Criteria for Marine Mammals
Underwater Noise Thresholds (dB)
SEL Threshold (dB)

Family

Vibratory Pile Driving
Disturbance Threshold

Impact Pile Driving
Disturbance Threshold

Species

Impact

Vibratory

Cetacean

120 dB RMS

160 dB RMS

Harbor porpoise

155

173

Pinniped

120 dB RMS

160 dB RMS

Harbor seal

185

201

California sea lion

203

219

SOURCE:

NOTES:

National Oceanic and Atmospheric Administration, NOAA Technical Memorandum NMFS-OPR-55, Technical Guidance for Assessing the
Effects of Anthropogenic Sound on Marine Mammal Hearing: Underwater Acoustic Thresholds for Onset of Permanent and Temporary
Threshold Shifts, 2016.
dB = decibels; RMS = root-mean-square pressure level; SEL = sound exposure level

Pile driving activities associated with in-water installation or removal could result in sound level and
disturbance thresholds for fish and marine mammals, respectively. This would be a significant impact;
therefore, Mitigation Measure M-BI-1g, Fish and Marine Mammal Protection during Pile Driving, would
be required for the proposed project.
Mitigation Measure M-BI-1g: Fish and Marine Mammal Protection during Pile Driving. Prior to
the start of any in-water construction that would require pile driving, the Airport shall prepare a
National Marine Fisheries Service (NMFS)-approved sound attenuation monitoring plan to protect
fish and marine mammals, and the approved plan shall be implemented during construction. This
plan shall provide detail on the sound attenuation system, detail methods used to monitor and
verify sound levels during pile driving activities (if required based on projected in-water noise levels),
330
California Department of Transportation, Technical Guidance for Assessment and Mitigation of the Hydroacoustic Effects of Pile Driving on Fish,
Final Report, prepared by ICF Jones & Stokes and Illingworth & Rodkin, Inc., 2015.
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and describe best management practices to reduce impact pile-driving in the aquatic environment
to an intensity level less than 183 dB (sound exposure level, SEL) impulse noise level for fish at a
distance of 33 feet, and 160 dB (root mean square pressure level, RMS) impulse noise level or 120 dB
(RMS) continuous noise level for marine mammals at a distance of 1,640 feet. The plan shall
incorporate, but not be limited to, the following best management practices:


All in-water construction shall be conducted within the environmental work window between
June 1 and November 30, designed to avoid potential impacts to fish species.



To the extent feasible, vibratory pile drivers shall be used for the installation of all support piles.
Vibratory pile driving shall be conducted following the U.S. Army Corps of Engineers “Proposed
Procedures for Permitting Projects that will Not Adversely Affect Selected Listed Species in
California.” U.S. Fish and Wildlife Service and NMFS completed section 7 consultation on this
document, which establishes general procedures for minimizing impacts to natural resources
associated with projects in or adjacent to jurisdictional waters.



A soft start technique 331 to impact hammer pile driving shall be implemented, at the start of each
workday or after a break in impact hammer driving of 30 minutes or more, to give fish and
marine mammals an opportunity to vacate the area.



If during the use of an impact hammer, established NMFS pile driving thresholds are exceeded, a
bubble curtain or other sound attenuation method as described in the NMFS-approved sound
attenuation monitoring plan shall be utilized to reduce sound levels below the criteria described
above. If NMFS sound level criteria are still exceeded with the use of attenuation methods, a
NMFS-approved biological monitor shall be available to conduct surveys before and during pile
driving to inspect the work zone and adjacent waters for marine mammals. The monitor shall be
present as specified by the NMFS during impact pile driving and ensure that:
The safety zones established in the sound monitoring plan for the protection of marine
mammals are maintained.
Work activities are halted when a marine mammal enters a safety zone and resumed only
after the animal has been gone from the area for a minimum of 15 minutes.

Best management practices related specifically to the in-water installation of piles include, when feasible,
the use of vibratory hammers in place of impact hammers, the use of cushion blocks, and the
implementation of a “soft start” technique. Vibratory hammers have been demonstrated to produce sound
levels of a lower intensity relative to higher, pulse-type noise produced by impact hammers, thus reducing
the potential impact on fish and marine mammals. 332 A cushion block is often placed between the impact
hammer and pile and can potentially substantially reduce the amount of energy delivered to the pile,
thereby reducing the sound pressure levels generated. 333 During a “soft start” a pile is initially driven with low
hammer energy. This movement of the pile through the water column and initial contact with the bay floor
gives any fish or marine mammals present a chance to leave the immediate area.
Implementation of Mitigation Measure M-BI-1g would reduce potential impacts from pile installation and
removal on fish and marine mammals because it would include the observance of the NMFS-approved in331

A soft start technique is the release of the pile-driving hammer without hydraulic pressure.
California Department of Transportation, Technical Guidance for Assessment and Mitigation of the Hydroacoustic Effects of Pile Driving on Fish,
Final Report, prepared by ICF Jones & Stokes and Illingworth & Rodkin, Inc., 2015.
333
Ibid.
332
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water work windows, which were developed for San Francisco Bay as part of section 7 consultations with
resource agencies (NMFS and USFWS) for the Long Term Management Strategy Management Program for
managing sediment within the bay. 334 These regionally specific windows are designed based on the life
history of special-status fish species to reduce the likelihood that these fish species might occur within the
area in which in-water work is proposed. With implementation of this mitigation measure, constructionrelated impacts related to pile installation and removal on fish and marine mammals would be less than
significant with mitigation.

Operational Impacts
Operation of the shoreline protection system would not require in-water pile driving. Therefore, no impact
on fish or marine mammals related to pile driving would occur.

IMPACT SUMMARY
With implementation of Mitigation Measures M-BI-1a, M-BI-1b, M-BI-1c, M-BI-1d, M-BI-1e, M-BI-5a, M-BI-5b,
M-HY-1a, M-BI-1f, and M-BI-1g, the proposed project would have less-than-significant construction-related
impacts on special-status plants, California Ridgway’s rail, California black rail, nesting birds, special-status
roosting bats, and special-status fish and marine mammals. The proposed project would have less-thansignificant operational impacts on special-status plants, California Ridgway’s rail, California black rail,
nesting birds, and special-status roosting bats. The proposed project would have no operational impacts on
special-status fish and marine mammals.

Impact BI-2: Construction and operation of the proposed project (Reaches 1–15) could have a
substantial adverse effect on riparian habitat or other terrestrial sensitive natural communities
identified in local or regional plans, policies, regulations, or by the California Department of Fish and
Wildlife or the U.S. Fish and Wildlife Service. (Less than Significant with Mitigation)

CONSTRUCTION IMPACTS
No riparian habitat is present in the study area; however, a sensitive natural community of the “pickleweed
mat” plant alliance may be present in the mixed coastal saltmarsh documented in Sub-reaches 2A and 2B
and Reaches 4, 5, 6, 7, 9–11, and 13–15. The proposed project could result in direct impacts on this sensitive
natural community if construction or access were required within the sensitive natural community.
Temporary impacts could result from disturbance by project-related equipment, vehicles, or the deposition
of spoils or equipment in the reaches listed directly above where the sensitive natural community is present.
Permanent construction impacts may occur if fill associated with the shoreline protection system is placed in
the sensitive natural community. Therefore, Mitigation Measure M-BI-1a and Mitigation Measure M-BI-2,
Avoidance and Mitigation for Pickleweed Mat Sensitive Natural Community, would be required to reduce
these impacts to less-than-significant levels.
Mitigation Measure M-BI-2: Avoidance and Mitigation for Pickleweed Mat Sensitive Natural
Community. Prior to the start of construction in Sub-reaches 2A and 2B, and Reaches 4, 5, 6, 7, 9–11,
and 13–15, the Airport shall retain a qualified biologist (i.e., a biologist experienced at identifying
coastal saltmarsh vegetation) to clearly delineate the extent of pickleweed mat community within
334
U.S. Army Corps of Engineers, Framework for Assessment of Potential Effects of Dredging on Sensitive Fish Species in San Francisco Bay, Final Report,
prepared by Levine Fricke, 2004.
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20 feet of the project work area. Pickleweed mat shall be protected from the work area by drift
fencing (e.g., orange construction fence), which shall be maintained throughout the construction
period. A qualified biologist shall oversee the delineation and installation of fencing. Excavation,
vehicular traffic, staging of materials, and all other project-related activity shall avoid non-project
environmentally sensitive areas.
If the pickleweed mat community cannot be avoided, any temporarily affected areas shall be
restored to pre-construction conditions or better at the conclusion of construction activities that
occur within 20 feet of the retained pickleweed mat in accordance with California Department of
Fish and Wildlife (CDFW) and San Francisco Bay Regional Water Quality Control Board (regional
board) permits. Compensation for permanent impacts on the sensitive natural community shall be
provided at a 1:1 or greater ratio, or as specified by U.S. Army Corps of Engineers, regional board,
and/or CDFW. If impacts to prior mitigation sites occur, resource agencies may require a greater ratio
(e.g., 2:1 or higher). Compensation for loss of pickleweed mat may be in the form of permanent
creation, restoration, enhancement, or preservation of habitat. Compensation for loss of pickleweed
mat may also be combined with compensation for permanent loss of wetlands under Mitigation
Measure M-BI-5b: Avoidance of Impacts on Wetlands and Waters, providing that the wetland
creation, restoration, enhancement, or preservation includes at least a 1:1 replacement ratio of
pickleweed mat. To that end, the restoration sites shall, at a minimum, meet the following
performance standards by the fifth year after restoration:
1. Native vegetation cover shall be at least 70 percent of the baseline native vegetation cover in the
impact area.
2. No more cover by invasive species shall be present than in the baseline/impact area.
Restoration shall be detailed in a Habitat Mitigation and Monitoring Plan, which shall be developed
before the start of construction and in coordination with permit applications and/or conditions. At a
minimum, the Plan shall include:
1. Name and contact information for the property owner of the land on which the mitigation will
take place;
2. Identification of the water source for supplemental irrigation, if needed;
3. Identification of depth to groundwater;
4. Topsoil salvage and storage methods for areas that support special-status plants;
5. Site preparation guidelines to prepare for planting, including coarse and fine grading;
6. Plant material procurement, including assessment of the risk of introduction of plant pathogens
through the use of nursery-grown container stock vs. collection and propagation of site-specific
plant materials, or use of seeds;
7. A planting plan outlining species selection, planting locations, and spacing for each vegetation
type to be restored;
8. Planting methods, including containers, hydroseed or hydromulch, weed barriers, and cages, as
needed;
9. Soil amendment recommendations, if needed;
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10. An irrigation plan, with proposed rates (in gallons per minute), schedule (i.e., recurrence
interval), and seasonal guidelines for watering;
11. A site protection plan to prevent unauthorized access, accidental damage, and vandalism;
12. Weeding and other vegetation maintenance tasks and schedule, with specific thresholds for
acceptance of invasive species;
13. Performance standards by which successful completion of mitigation can be assessed relative to
a relevant baseline or reference site, and by which remedial actions will be triggered;
14. Success criteria that shall include the minimum performance standards described above (e.g., at
least 70 percent of the baseline native vegetation cover);
15. Monitoring methods and schedule;
16. Reporting requirements and schedule (e.g., annual reporting);
17. Adaptive management and corrective actions to achieve the established success criteria; and
18. An educational outreach program to inform operations and maintenance departments of local
land management and utility agencies of the mitigation purpose of restored areas to prevent
accidental damages.
The Habitat Mitigation and Monitoring Plan and all field documentation, prepared in coordination
with the appropriate regulatory agencies, shall be submitted to a designee from the Airport for
review and approval prior to the issuance of any demolition, grading, or building permit for
construction that would occur within 20 feet of the pickleweed mat sensitive natural community.
Mitigation Measures M-BI-1a and M-BI-2 would reduce construction-related impacts by requiring worker
environmental awareness training; the avoidance and minimization of impacts to pickleweed mats;
restoration of temporary impacts to pickleweed mats; and compensation for permanent impacts to
pickleweed mats. Therefore, with implementation of these mitigation measures, impacts on sensitive
natural communities would be less than significant with mitigation.

OPERATIONAL IMPACTS
Permanent operational impacts on sensitive natural communities are anticipated once the proposed
shoreline protection system is installed and pickleweed mats on the Airport side of the steel sheet pile that
are not covered with fill are cut off from tidal inundation (Reaches 4 and 11). However, it is expected that
pickleweed mats would persist in such areas; therefore, the operational impact on this vegetation
community would be less than significant.
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Impact BI-3: Construction and operation of the proposed project (Reach 16) would not have a
substantial adverse effect on riparian habitat or other terrestrial sensitive natural communities
identified in local or regional plans, policies, regulations, or by the California Department of Fish and
Wildlife or the U.S. Fish and Wildlife Service. (No Impact)

CONSTRUCTION AND OPERATIONAL IMPACTS
There is no riparian habitat or sensitive natural communities within Reach 16; therefore, there would be no
impact associated with the construction or operation of Reach 16.

Impact BI-4: The proposed project would not have a substantial adverse effect on marine sensitive
natural communities identified in local or regional plans, policies, regulations, or by the National
Marine Fisheries Service. (No Impact)
Within the San Francisco Bay/Sacramento–San Joaquin Delta (Bay-Delta) region, NMFS has identified
eelgrass beds (Zostera marina) as a habitat area of particular concern. Habitat areas of particular concern are
considered high-priority areas for conservation, management, or research because they are rare, sensitive,
stressed by development, or important to ecosystem function. Eelgrass beds are discontinuously distributed
throughout San Francisco Bay; however, none are documented within the study area. 335 The nearest eelgrass
beds are near Robert W. Woolsey Peninsula Park, approximately 1.4 miles south of the study area. 336 Because
of the distance between the eelgrass beds and the proposed project, no impact on eelgrass beds would
occur with construction of the proposed project. Effects on mixed coastal saltmarsh and emergent wetlands,
which are not regarded as riparian habitats, are fully considered under Impacts BI-2 and BI-5. Therefore,
construction and operation of the proposed project would have no impact on riparian habitat or other
sensitive natural communities.

Impact BI-5: Construction and operation of the proposed project (Reaches 1–15) could have a
substantial adverse effect on state or federally protected wetlands (including, but not limited to,
marsh, vernal pool, coastal) through direct removal, filling, hydrological interruption, or other means.
(Less than Significant with Mitigation)
The proposed project could result in direct and indirect and temporary and permanent impacts on
jurisdictional wetlands and waters should construction or access be required within or directly adjacent to
these aquatic features. Temporary impacts could result if dredging, pile driving, and pile removal were to
cause sediment suspension or the inadvertent entry of deleterious construction-related materials into the
bay during over- or in-water work. Permanent direct impacts could occur if jurisdictional wetland habitat
were affected purposely (e.g., during placement of fill) or inadvertently (e.g., through crushing by equipment
or materials staging or spoils disposal).
The proposed project includes several components that would fill jurisdictional waters of San Francisco Bay:
construction of steel sheet pile walls; placement of jet grout, open water fill, and armor rock revetment for
the shoreline protection system; and installation of pilings to support the new lighting trestle and
335

California Wetlands Monitoring Workgroup, EcoAtlas, https://www.ecoatlas.org, accessed July 1, 2021.
Merkel & Associates, San Francisco Bay Eelgrass Inventory: October–November 2014, prepared for the California Department of Transportation and
NOAA National Marine Fisheries Service, November 2014.
336
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stormwater outfall pipe trestles in the bay. The proposed design would not require any new open water fill in
the bay for Sub-reaches 2A and 2C and Reaches 1, 6, 15, and 16. However, for Sub-reach 2B and Reaches 3–5
and 9–14, open water fill or fill of wetlands would be required for the placement of armor rock to replenish or
replace existing armor rock revetments both above the bay’s high-tide elevation and extending toward the
bay by 30 feet or less (i.e., below the high-tide elevation, resulting in bay fill). In addition, the construction
staging area near the fuel tank farm in Sub-reach 2B would result in fill of seasonal wetlands. For Reaches 7
and 8, the proposed project would extend the shoreline protection system an additional 130 to 215 feet
beyond the existing shoreline into the bay. For Reaches 7–11, 13, and 14, the vehicle service road 337 would be
relocated approximately 12 to 140 feet into what is currently coastal salt marsh.
Placement of bay fill 338 or other disturbance to jurisdictional waters (i.e., below the high-tide line) would
require permit approval from USACE and a water quality certification and/or waste discharge requirements
from the regional board. Because the proposed project is within San Francisco Bay or within the 100-foot
shoreline band, 339 it would require a permit from BCDC. Collectively, these regulatory agencies and the
permits and authorizations they issue for the proposed project would require that placement of new fill in
jurisdictional waters be avoided or minimized to the maximum extent practicable while still accomplishing
the proposed project’s purpose. They would specify an array of measures and performance standards as
conditions of project approval to ensure the protection of natural resources. These permits would require
water quality protection measures to avoid and/or minimize temporary impacts from in-water and abovewater construction activities that would be implemented in conjunction with water quality protection
mitigation measures.
In addition, permanent placement of new fill for the proposed project that would result in the loss of
jurisdictional waters exceeding that necessary for normal maintenance may trigger a requirement for
compensatory mitigation aimed at restoring or enhancing ecological functions and services similar to those
displaced. The types, amounts, and methods of compensatory measures required would differ among the
permitting agencies, depending on the specific resources they regulate and the policies and guidelines they
implement.
Non-permanent, temporary impacts on jurisdictional waters or, if present, permanent loss of wetlands
during construction would be a significant impact. Implementing Mitigation Measure M-BI-5a, Avoidance of
Impacts on Wetlands and Waters, and Mitigation Measure M-BI-5b, Compensation for Fill of Wetlands and
Waters, would reduce this impact to a less-than-significant level.

337

A vehicle service road is a designated roadway in a non-movement area, which is an area used for loading, unloading, and parking aircraft.
Under Clean Water Act section 404, a permit is required for the “discharge of dredged or fill material” into waters of the United States. Fill material
is any substance placed (also described as “discharged”) in waters of the United States where the material has the effect of either replacing any
portion of a water of the United States with dry land or changing the bottom elevation of any portion of a water of the United States. Examples of fill
material include rock, sand, soil, clay, plastics, construction debris, wood chips, overburden from mining or other excavation activities, and materials
used to create any structure or infrastructure (such as outfall pipes and/or bulkheads) in waters of the United States. [U.S. Army Corps of Engineers
SPN-2003-01 and 33 Code of Federal Regulations section 323.2(e)(2).]
339
The land lying between the bay shoreline and a line drawn parallel to, and 100 feet from, the bay shoreline, is known as the 100-foot shoreline band.
338
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Mitigation Measure M-BI-5a: Avoidance of Impacts on Wetlands and Waters. The Airport and its
contractors for the specific construction activity to be undertaken shall minimize impacts on waters
of the United States and waters of the state, including wetlands, by implementing the following
measures:


The proposed project shall be designed to avoid, to the extent practical, work within wetlands
and/or waters under the jurisdiction of the U.S. Army Corps of Engineers (USACE), the San
Francisco Bay Regional Water Quality Control Board (regional board), the California Department
of Fish and Wildlife (CDFW) and the San Francisco Bay Conservation and Development
Commission (BCDC). If applicable, permits or approvals shall be sought from the above agencies,
as required. Where wetlands or other water features must be disturbed, the minimum area of
disturbance necessary for construction shall be identified and the area outside avoided.



Before the start of construction within 50 feet of any wetlands and drainages, appropriate
measures shall be taken to ensure protection of the wetland from construction runoff or direct
impact from equipment or materials, such as the installation of a silt fence, and signs indicating
the required avoidance shall be installed. No equipment mobilization, grading, clearing, or
storage of equipment or machinery, or similar activity, shall occur until a qualified biologist has
inspected and approved the fencing installed around these features. The construction
contractor for the specific construction activity to be undertaken shall ensure that the
temporary fencing is maintained until construction activities are complete. No construction
activities, including equipment movement, storage of materials, or temporary spoils stockpiling,
shall be allowed within the fenced areas protecting wetlands.



Where disturbance to jurisdictional wetlands or waters cannot be avoided, any temporarily
affected jurisdictional wetlands or waters shall be restored to pre-construction conditions or
better at the end of construction, in accordance with the requirements of USACE, regional
board, and/or BCDC permits. Compensation for permanent impacts on wetlands or waters shall
be provided at a 1:1 ratio, or as agreed upon by USACE, regional board, and BCDC.
Compensation for loss of wetlands may be in the form of permanent creation, restoration,
enhancement, or preservation of habitat. Any habitat creation or restoration must be subject to
the restrictions in FAA Airport Circular 150/5200-33B, Hazardous Wildlife Attractants on or Near
Airports. To that end, the restoration or compensation sites shall, at a minimum, meet the
following performance standards by the fifth year after restoration:
1) Wetlands restored or constructed as federal wetlands meet the applicable federal criteria for
jurisdictional wetlands, and wetlands restored or constructed as state wetlands meet the
state criteria for jurisdictional wetlands.
2) No more cover by invasive species shall be present than in the baseline/impact area preproject.

Restoration and compensatory mitigation activities shall be described in the Habitat Mitigation and
Monitoring Plan prescribed by Mitigation Measure M-BI-2, Avoidance and Mitigation for Pickleweed
Mat Sensitive Natural Community.
Mitigation Measure M-BI-5b: Compensation for Fill of Wetlands and Waters. The Airport shall
provide compensatory mitigation for placement of fill associated with installation of new structures
in San Francisco Bay at all applicable reaches and fill of the seasonal wetlands in Reach 2B, as
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further determined by the regulatory agencies with authority over these features during the
permitting process.
Compensation may include compensatory mitigation, shoreline improvements or intertidal/subtidal
habitat enhancements through removal of chemically treated wood material (e.g., pilings, decking,
etc.) by pulling, cutting, or breaking off piles at least 1 foot below mudline or removal of other
unengineered debris (e.g., concrete-filled drums or large pieces of concrete), as well as creation,
restoration, or enhancement of wetlands and waters. Any compensatory mitigation, shoreline
improvements, or habitat enhancements must be subject to the restrictions in FAA Airport Circular
150/5200-33B, Hazardous Wildlife Attractants on or Near Airports.
Implementation of Mitigation Measures M-BI-1a, M-BI-5a, and M-BI-5b would reduce potential impacts of the
proposed project on jurisdictional wetlands and waters by requiring worker environmental awareness
training; demarcating and avoiding wetlands and waters to the extent possible; restoring temporarily
impacted wetlands to pre-construction conditions; and providing compensatory mitigation, creation,
restoration or enhancement of permanently impacted wetlands and waters, including for the permanent
fill 340 of San Francisco Bay. Therefore, implementation of Mitigation Measures M-BI-1a, M-BI-5a, and M-BI-5b
would reduce construction-related impacts on state or federally protected wetlands to less than significant
with mitigation.

Impact BI-6: Construction and operation of the proposed project (Reach 16) would not have a
substantial adverse effect on state or federally protected wetlands (including, but not limited to,
marsh, vernal pool, coastal) through direct removal, filling, hydrological interruption, or other means.
(No Impact)

CONSTRUCTION AND OPERATIONAL IMPACTS
There are no potentially jurisdictional wetlands or waters within Reach 16; therefore, there would be no
impact on wetlands or waters associated with construction or operation of Reach 16.

Impact BI-7: Construction and operation of the proposed project (Reaches 1–15) could interfere
substantially with the movement of a 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. (Less than Significant with Mitigation)

TERRESTRIAL BIOLOGICAL RESOURCES
Nursery sites used by nesting birds and bat maternity colonies could be affected by construction of the
proposed project. These potential impacts are discussed under Impact BI-1.
The proposed project would not affect terrestrial wildlife corridors because the study area is highly disturbed
on an ongoing basis and does not provide a connection between adjacent areas of higher quality habitat.
340
The quantity of permanent fill in seasonal wetlands and San Francisco Bay attributable to the project and resulting in the loss of waters (e.g., from
placement of new fill or fill in exceedance of the minimum threshold for repair and replacement of existing infrastructure), if any, would be
determined during the permitting process and through project review by regulatory agencies with authority over the bay.
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However, the limited marshes, mudflats, and vegetation fringing the Airport could provide resting, foraging,
and (in the vegetation only) nesting habitat for migratory and resident birds. The proposed project could
affect resident and migrating birds during nighttime construction activity requiring artificial lighting and
during the replacement of the existing approach lighting trestle in Reach 7.

Construction Impacts
The proposed project would be constructed during daytime and nighttime hours. Construction of Reaches 1–
6 and 15 would occur between 7 a.m. and 4 p.m., and nighttime work necessary for construction along
Reaches 7–14 would occur between 11 p.m. and 6 a.m. Nighttime construction lighting sources would consist
of floodlights that would be focused on the work area to minimize light trespass. These new sources of light
and glare during construction would be temporary and limited to the construction site. Temporary increases
in nighttime lighting for construction would not be out of context with the existing conditions, given the high
levels of nighttime activity that occur at the Airport (e.g., departing and arriving airplanes, use of runway and
taxiway lighting, and operation of the lighting trestles off the ends of the runways). Therefore, the proposed
project’s temporary increase in nighttime light and glare during construction would not significantly affect
terrestrial wildlife. As such, this impact would be less than significant.

Operational Impacts
Bird collisions associated with artificial night lighting are well-documented, especially for migrating
songbirds because many are nocturnal migrants. 341 Research suggests that fatal bird collisions increase as
light emissions increase. 342 The new lighting trestle at Reach 7 would include approach lights that would be
positioned 7 feet higher than the existing approach lights to ensure they remain visible to aircraft arrivals
following installation of the proposed shoreline protection system; however, the bulb intensity and
orientation of the lamps would not differ substantially from those used on the current lighting trestle.
Therefore, impacts on migratory birds would be less than significant.

MARINE BIOLOGICAL RESOURCES
South San Francisco Bay serves as a migration corridor for special-status anadromous fish between the
Pacific Ocean and spawning habitat in a handful of tributaries to San Francisco Bay. The majority of
protected anadromous species (spring- and winter-run Chinook salmon, Central Valley steelhead, and green
sturgeon) use San Francisco Bay as a migration corridor to the Central Valley watersheds and rarely stray
south of the San Francisco–Oakland Bay Bridge. Central California Coast steelhead spawn in a few southern
San Francisco Bay tributaries, with the nearest spawning habitat located approximately 5 miles south of the
project site in San Mateo Creek. If special-status anadromous fish species were to occur within the study
area, their presence would be only temporary, as they move between spawning habitat and the Pacific
Ocean and would likely occur outside the window in which pile driving or other in-water work would occur.
Pacific herring are known to breed on in-water structures and use this habitat along limited portions of the
western edge of the Central Bay and South Bay. 343 A lack of observed spawning in recent years suggests that
spawning in this area has become less frequent. Of all the special-status fish species, longfin smelt have the
greatest potential to occur within the study area. However, because the distribution of longfin smelt within
341

Ogden, L. E., Collision Course: The Hazards of Lighted Structures and Windows to Migrating Birds, Special Report for the World Wildlife Fund Canada
and the Fatal Light Awareness Program, September 1996, https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1002&context=flap.
342
Verheijen, F. J., Bird Kills at Lighted Man-Made Structures: Not on Nights Close to a Full Moon, American Birds 35(3):251–254, 1981.
343
CDFW, 2018–19 Summary of the Pacific Herring Spawning Population and Commercial Fisheries in San Francisco Bay, 2019,
https://wildlife.ca.gov/Fishing/Commercial/Herring/Season-Summaries.
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the Bay-Delta is driven by fluctuations in salinity, this species is unlikely to occur in large numbers near the
study area outside of late summer.
In general, the presence of marine mammals in San Francisco Bay is related to the distribution and presence
of prey species and foraging habitat. Harbor seals and sea lions use various intertidal substrates that are
exposed at low to medium tide levels for resting and breeding. California sea lions are noted for using
anthropogenic structures such as floating docks, piers, and buoys to haul out of the water to rest.
Additionally, other waterfront locations may be used by marine mammals as temporary haul-outs. No
habitual marine mammal haul-outs occur in the project area.
Although there is a low likelihood of occurrence of special-status marine species, the scope of in-water work
anticipated under the proposed project could have a significant impact on marine movement corridors.
However, with, implementation of Mitigation Measures M-HY-1a, M-BI-1f, and M-BI-1g, construction-related
impacts on marine movement corridors and established native wildlife nursery sites for the proposed project
would be less than significant with mitigation.

Impact BI-8: Construction and operation of the proposed project (Reach 16) would not interfere
substantially with the movement of a 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. (Less than Significant)

TERRESTRIAL BIOLOGICAL RESOURCES
Nursery sites used by nesting birds and bat maternity colonies could be affected by construction of the
proposed project. These potential impacts are discussed under Impact BI-1.
The proposed project would not affect terrestrial wildlife corridors because the study area is highly disturbed
on an ongoing basis and does not provide a connection between adjacent areas of higher quality habitat.
Wildlife habitat along Reach 16 is limited to illuminated airport outdoor parking lots and areas along North
Access Road. However, these areas could provide resting, foraging, and limited nesting habitat for migratory
and resident birds. The proposed project could affect resident and migrating birds during nighttime
construction activity requiring artificial lighting.

Construction Impacts
Construction of Reach 16 could occur during daytime hours and/or between 11 p.m. and 6 a.m. As described
under Impact BI-7, nighttime construction lighting sources would consist of floodlights that would be focused
on the work area to minimize light trespass. These new sources of light and glare during construction would be
temporary and limited to the construction site. Temporary increases in nighttime lighting for construction
would not be out of context with the existing conditions, given the high levels of nighttime activity that occur at
the Airport (e.g., parking lots and roadways and departing and arriving airplanes). Therefore, the proposed
project’s temporary increase in nighttime light and glare during construction would not significantly adversely
affect terrestrial wildlife. As such, this impact would be less than significant.

Operational Impacts
There would be no operational lighting or tall structures associated with Reach 16; therefore, there would be
no impact on migratory birds.
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MARINE BIOLOGICAL RESOURCES
There are no marine resources in Reach 16; therefore, there would be no impact on migratory fish associated
with construction or operation of the proposed project.

Impact BI-9: The proposed project (Reaches 1–15) could conflict with local policies or ordinances
protecting biological resources, such as a tree preservation policy or ordinance. (Less than Significant
with Mitigation)
The San Francisco Bay Plan (Bay Plan), developed by BCDC, provides policies to guide future uses of the bay
and shoreline. The Bay Plan identifies airports as a priority use for the bay shoreline and acknowledges that
some bay filling may be justified for purposes of providing substantial public benefits that could not be
achieved equally well without filling. The Bay Plan states that, wherever feasible and appropriate, sea-level rise
adaptation approaches should be encouraged to protect critical developed shoreline areas and increase their
adaptive capacity. The Bay Plan also states BCDC’s support for “new shoreline protection projects” in which:
(a) The project is necessary to provide flood or erosion protection for existing development, use, or
infrastructure;
(b) The type of protective structure is appropriate for the project site, the uses to be protected, and the
causes and conditions of erosion and flooding at the site;
(c) The project is properly engineered to provide erosion control and flood protection for the expected life
of the project based on a 100-year flood event that takes future sea-level rise into account;
(d) The project is properly designed and constructed to prevent significant impediments to physical and
visual public access;
(e) The protection is integrated with current or planned adjacent shoreline protection measures; and
(f) Adverse impacts on adjacent or nearby areas, such as increased flooding or accelerated erosion, are
avoided or minimized.
The Bay Plan’s Policies Concerning Fills in Accord with the Bay Plan state that a project should be approved if
the placement of fill is the minimum necessary to fulfill its purpose and if it meets one of the following three
conditions:
(a) The filling is in accord with the Bay Plan policies as to the bay-related purposes for which filling may be
needed (i.e., ports, water-related industry, and water-related recreation) and is shown on Bay Plan maps
as likely to be needed; or
(b) The filling is in accord with Bay Plan policies as to purposes for which some fill may be needed if there is
no other alternative (i.e., airports, roads, and utility routes); or
(c) The filling is in accord with the Bay Plan policies as to minor fills for improving shoreline appearance in
public access.
In addition, the Bay Plan includes a number of policies regarding the health of the bay, including:


Native fish species, including listed species, should be protected.



Bay water pollution should be prevented to the greatest extent feasible.
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Tidal marshes and tidal flats should be conserved to the fullest possible extent. Filling, diking, and
dredging projects that substantially affect tidal marshes should only be allowed for substantial public
benefit and if there is no feasible alternative.



Any proposed filling or dredging project in a subtidal area should be thoroughly evaluated to determine
the local and bay-wide effects of the project on (a) the possible introduction or spread of invasive
species; (b) tidal hydrology and sediment movement; (c) fish, other aquatic organisms, and wildlife;
(d) aquatic plants; and (e) the bay's bathymetry. Projects in subtidal areas should be designed to
minimize and, if feasible, avoid any harmful effects.



Subtidal areas that are scarce in the bay or have an abundance and diversity of fish, other aquatic
organisms and wildlife (e.g., eelgrass beds, sandy deep water, or underwater pinnacles) should be
conserved. Filling, changes in use, and dredging projects in these areas should therefore be allowed only
if (a) there is no feasible alternative and (b) the project provides substantial public benefits.

Regarding airports, the Bay Plan finds that the growth of aviation in the bay area will require additional land
area for expansion of terminals; aircraft operating, loading, and parking; automobile parking; surface
transportation routes linking airports with major population centers; and cargo storage.
The Bay Plan also recognizes the risks posed by climate change, with the finding that shoreline development
and infrastructure critical to public and environmental health and the region’s economic prosperity may be,
or may become, vulnerable to flooding from sea-level rise and storm activity. The Bay Plan Policies
Concerning Fills in Accord with the Bay Plan identify that a proposed project should be approved if the filling
is the minimum necessary to achieve its purpose, and the filling is in accord with Bay Plan policies as to
purposes for which some fill may be needed if there is no other alternative (i.e., airports, roads, and utility
routes). This policy accommodates the management and protection of the Airport, recognizing both the
development constraints at the Airport and the need to perform occasional filling activities within the bay to
maintain critical infrastructure. The current project, which was anticipated by the Bay Plan, falls within this
category and is therefore consistent with the Bay Plan. In addition, the proposed project is consistent with
Bay Plan policies to protect native fish species, water quality, tidal marsh, and bay waters.
The San Mateo County General Plan does not include policies and objectives for protecting biological
resources but does list several goals for natural resource management and community development that are
consistent with the proposed project. These goals include encouraging coordination among federal, state,
regional, county, and city agencies to manage, enhance, and protect the county’s biological resources, which
the proposed project would do by applying for relevant environmental regulatory permits. These goals also
include promoting infrastructure improvements in a manner that minimizes their environmental impacts,
which the proposed project would accomplish with implementation of mitigation measures, as well as
compliance with environmental permits.
In addition, the proposed project would implement Mitigation Measure M-HY-1a, which requires an in-water
construction water quality management plan to protect water quality. The proposed project would also
implement Mitigation Measures M-BI-1f and M-BI-1g to reduce impacts on native fish species and other
marine resources to less-than-significant levels by preventing fish entrapment during dewatering and
mitigating the potential impacts of underwater noise during pile driving. Implementing Mitigation Measure
M-BI-2 would require avoidance, minimization or mitigation for temporary or permanent impacts to
pickleweed mats, a CDFW sensitive natural community found in coastal saltmarsh. Lastly, implementing
Mitigation Measures M-BI-5a and M-BI-5b would require avoidance, minimization or mitigation of temporary
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and permanent impacts to jurisdictional waters. Therefore, with implementation of Mitigation Measures MHY-1a, M-BI-1f, M-BI-1g, M-BI-2, M-BI-5a, and M-BI-5b, impacts on tidal marshes and subtidal areas would be
less than significant with mitigation.

Impact BI-10: The proposed project (Reach 16) would not conflict with local policies or ordinances
protecting biological resources, such as a tree preservation policy or ordinance. (No Impact)

CONSTRUCTION AND OPERATIONAL IMPACTS
There is no shoreline and there are no protected tree species within Reach 16; therefore, construction and
operation of Reach 16 would not conflict with the Bay Plan or any other local policies protecting biological
resources and there would be no impact.

CUMULATIVE IMPACTS
The geographic context for potential cumulative impacts on biological resources encompasses the species
occurrences, habitats, and sensitive natural communities within the proposed project’s terrestrial and
marine study areas, as well as biologically linked areas sharing the San Francisco coastline or occurring in
the eastern San Francisco Peninsula where the proposed project is located. The analysis of cumulative
impacts on biological resources for the proposed project is based on consideration of the cumulative
projects listed in listed in Table 4-1, p. 4-6, and mapped on Figure 4-1, p. 4-8, in Chapter 4, Environmental
Setting, Impacts, and Mitigation Measures.
Impact C-BI-1: The proposed project, in combination with cumulative projects, could result in
significant construction-related or operational cumulative impacts on biological resources. (Less than
Significant with Mitigation)
The proposed project would have a limited effect on terrestrial biological resources that inhabit the study
area primarily because the study area’s existing urban environment offers marginal habitat value to resident
plant and animal species and construction generally would occur in the bay, potentially impacting
jurisdictional waters and marine resources. Construction-related and operational impacts discussed under
Impacts BI-1, BI-2, BI-5, BI-7, and BI-9 include potential disturbance to special-status plants; California
Ridgway’s rail and California black rail; nesting birds; special-status roosting bats; aquatic resources,
including fish and marine mammals; a CDFW sensitive natural community (pickleweed mat); jurisdictional
wetlands and waters; and wildlife movement corridors for aquatic resources.

SPECIAL-STATUS PLANT, WILDLIFE, FISH, MARINE MAMMALS, AND CDFW SENSITIVE NATURAL
COMMUNITIES
The San Francisco Garter Snake Recovery Action Plan 2019–2029 (RAP) cumulative project is located within
the West-of-Bayshore property, which supports San Francisco garter snake and California red-legged frog,
special-status species whose habitats are not present in the proposed project study area. The proposed
project would not affect San Francisco garter snake and California red-legged frog, and the RAP benefits
these species; therefore, the proposed project would not combine with cumulative projects to result in a
significant cumulative impact on these species.
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As discussed under Impact BI-1, potential construction-related impacts on California seablite, California
Ridgway’s rail, California black rail, special-status fish, and marine mammals could occur during construction
as a result of clearing and grubbing, grading and filling, dewatering, dredging, spills of deleterious materials
into the bay, and pile driving associated for construction and demolition. As discussed under Impact BI-2,
potential construction-related impacts on a CDFW-sensitive natural community in the pickleweed mat
alliance could occur as a result of clearing and grubbing, grading, and filling associated with construction of
the proposed project.
All of these biological resources are located in San Francisco Bay’s open water or tidal marsh habitats. None
of the cumulative projects are located in the open water or tidal marsh habitats of the bay; thus, those
projects would not affect California seablite, California Ridgway’s rail, California black rail, and or specialstatus fish and marine mammals, or sensitive natural communities. Therefore, the proposed project would
not combine with cumulative projects to result in a significant impact to California seablite, California
Ridgway’s rail, California black rail, special-status fish and marine mammals, or sensitive natural
communities; the cumulative impact would be less than significant.

NESTING BIRDS AND SPECIAL-STATUS ROOSTING BATS
As discussed under Impact BI-1, direct impacts on nesting birds and roosting bats could occur during
construction of the proposed project due to tree removal, clearing and grubbing, and increased noise,
vibration and/or visual disturbance during construction.
Of the cumulative projects listed in Table 4-1, p. 4-6, and mapped on Figure 4-1, p. 4-8, in Chapter 4,
Environmental Setting, Impacts, and Mitigation Measures, only the snake recovery action plan could
potentially impact nesting birds given its vicinity to mature trees, shrubs and grassland that provide nesting
habitat. Impacts could occur due to clearing and grubbing, and increased noise, vibration and/or visual
disturbance during construction, which could cause nest failure or abandonment if active bird nests are
present. The snake recovery action plan would be required to comply with CFGC section 3503, which
protects nests or eggs of any bird. In addition, the snake recovery action plan was not found to have
potentially significant impacts on special-status roosting bats. 344 Therefore, the proposed project, in
combination with cumulative projects, could result in a significant cumulative impact on nesting birds.
However, with implementation of Mitigation Measures M-BI-1a, M-BI-1d, and M-BI-1e, the proposed project
would not result in a considerable contribution to a significant cumulative impact, and the cumulative
impact would be less than significant with mitigation.

STATE- OR FEDERALLY PROTECTED WETLANDS AND WATERS
The proposed project includes several components that could result in placement of fill within jurisdictional
waters of San Francisco Bay, including construction of steel sheet pile walls; placement of jet grout, fill, and
armor rock revetment associated with the shoreline protection system; and installation of pilings to support
the new lighting trestle and stormwater outfall pipe trestles in the bay. As discussed under Impact BI-5,
temporary and permanent impacts of the proposed project on jurisdictional wetlands and waters could
result if pile driving and pile removal were to cause sediment suspension or the inadvertent entry of
deleterious construction-related materials into the bay during over- or in-water work. Permanent direct

344

Ibid.
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impacts could occur if jurisdictional wetland habitat were affected purposely (e.g., during placement of fill)
or inadvertently (e.g., through crushing by equipment, vehicles, staging, or spoils piles).
Of the cumulative projects listed in Table 4-1, p. 4-6, and mapped on Figure 4-1, p. 4-8, in Chapter 4,
Environmental Setting, Impacts, and Mitigation Measures, only the snake recovery action plan includes
project work with the potential to affect wetlands and waters. Such effects could result from wetland
deepening, aquatic habitat enhancement, and an alternative canal-vegetation maintenance pilot program.
The snake recovery action plan is a habitat enhancement project for California red-legged frog and San
Francisco garter snake and was not found to have potentially significant impacts on jurisdictional wetlands
and waters. 345 In addition, the project would be required to comply with Section 401 and Section 404 of the
Clean Water Act, the Porter-Cologne Water Quality Control Act, and Section 10 of Rivers and Harbors
Appropriation Act. For these reasons, the proposed project would not combine with cumulative projects to
result in a significant cumulative impact on jurisdictional wetlands and waters; therefore, the cumulative
impact would be less than significant.

WILDLIFE CORRIDORS AND NATIVE NURSERY SITES
As discussed under Impact BI-7 and BI-8, construction of the proposed project could result in impacts on
migratory birds because of temporary increases in construction-related night lighting in Reaches 7–16 and
the reconstruction of the approach lighting trestle in Reach 7. The temporary increases in constructionrelated night lighting would not result in a permanent increase in lighting conditions relative to existing
lighting conditions at the Airport, and lighting intensity and directionality on the new lighting trestle would
be similar to existing conditions.
Several cumulative projects would result in new construction of multi-story buildings that would increase
operational night lighting in the vicinity of the Airport. These cumulative projects include the six-story Moxy
Hotel, the seven-story Adrian Court residential building, and the two two-story buildings for the West Field
Cargo Redevelopment. It is assumed that construction of these buildings would occur during the day and
would not significantly impact birds migrating at night. In addition, the buildings would be comparable in
height to existing buildings in the area and are therefore not expected to have significant operational
impacts on birds migrating at night. As such, the proposed project, in combination with cumulative projects,
would result in a less-than-significant cumulative impact on wildlife corridors.
As discussed under Impact BI-7, construction of the proposed project could affect special-status fish that use
San Francisco Bay as a migration corridor or, in the case of Pacific herring, a spawning ground. Similarly,
some marine mammals move into the bay when prey species are present. None of the cumulative projects
would affect movement corridors for special-status fish or marine mammals because the projects would not
occur in, over, or adjacent to bay waters. As such, the cumulative projects would not impact waterways
connecting to San Francisco Bay. For these reasons, the proposed project would not combine with
cumulative projects to result in a significant cumulative impact on wildlife corridors; therefore, the
cumulative impact would be less than significant.

345

San Francisco Planning Department, Addendum to Mitigated Negative Declaration for San Francisco Garter Snake Recovery Plan (case no.
2008.0498ENA), August 17, 2020.
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LOCAL ORDINANCES
As discussed under Impact BI-9, the proposed project is consistent with Bay Plan policies, which recognize
that airports need to perform occasional filling activities within the bay to maintain critical infrastructure.
No other cumulative project includes fill of bay waters. Therefore, no cumulative projects would conflict with
the Bay Plan. For these reasons, the proposed project would not combine with cumulative projects to result
in a significant cumulative impact; therefore, the cumulative impact related to local policies or ordinances
protecting biological resources would be less than significant.
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4.E Geology and Soils
4.E.1

Introduction

This section describes the existing geologic and seismic setting, outlines the regulatory framework, and
evaluates the potential for the proposed project to cause adverse impacts associated with surface and
subsurface geologic materials, seismic groundshaking, slope stability, and paleontological resources. The
analysis is based on geotechnical studies conducted throughout the Airport, the Shoreline Protection
Program Conceptual Design Study, 346 and publicly available reports and maps published by the U.S.
Geological Survey (USGS), California Geological Survey (CGS), and San Mateo County. Groundwater
resources are addressed in Section 4F, Hydrology and Water Quality.

4.E.2

Environmental Setting

REGIONAL GEOLOGY
The San Francisco Bay Area straddles the boundary of the North American and Pacific Plates and is within
the region of California known as the Coast Range geomorphic province. 347 This region is characterized by
northwest-trending ridges and intervening valleys that generally parallel the San Andreas Fault System,
which is comprised of the San Andreas and other major faults such as the San Gregorio, Hayward, and
Calaveras, shown on Figure 4.E-1. 348 San Francisco Bay and Santa Clara valley to the south are within a
geologic structural depression that formed between the rising Santa Cruz Mountains to the west and the
Diablo range to the east beginning about 3 to 4 million years ago. 349 The descending structural feature
between these two ranges is sometimes referred to as the Bay Block.
During the glacial periods, when ocean water was stored in continental glaciers, the floor of San Francisco
Bay was a valley with a river system and tributary drainages. At that time, the glacial-fed ancestral
Sacramento River flowed through the valley and out the Golden Gate. Ocean water started flooding into the
present San Francisco Bay about 8,000 years ago, when the sea level rose following the last glaciation
(Wisconsin). 350 The bay and many near shore areas are underlain by various Quaternary 351 sedimentary units,
which reflect the various stages of deposition during the formation of the present-day San Francisco Bay.
These sediments are underlain by the Jurassic 352 to Cretaceous 353 age bedrock of the Franciscan Complex. 354

346
AECOM and Telamon Engineering Consultants, Shoreline Protection Program Conceptual Design Study, prepared for the San Francisco
International Airport, March 2018.
347
Norris, Robert M. and Robert W. Webb, Geology of California, second edition, 1990.
348
URS & AGS Inc., Airfield Seismic Stabilization and Realignment, Phase A, San Francisco International Airport, Data Review Memorandum and
Engineering Report, prepared for the San Francisco Airport Commission, November 2005 and July 2006.
349
AGS, Shoreline Protection Restoration, Phase B, prepared for the San Francisco International Airport, AGS Job Number 2K0410-001, September 2005.
350
Stoffer, P.W., and L.C. Gordon, eds., Geology and Natural History of the San Francisco Bay Area; a Field-Trip Guidebook, U.S. Geological Survey
Bulletin 2188, 2001, 194 pp., https://pubs.usgs.gov/bul/b2188/, accessed June 22, 2021.
351
The Quaternary period extended from 3 million years ago to presents day and contains the Pleistocene and Holocene epochs.
352
The Jurassic period extended from 136 million to 65 million years ago.
353
The Cretaceous Period extended from 225 million years ago to 190 million years ago.
354
AGS, Shoreline Protection Restoration, Phase B, prepared for the San Francisco International Airport, AGS Job Number 2K0410-001, September 2005.
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TOPOGRAPHY
The topography of the Airport is essentially level with minimal relief. The ground surface elevation of the
airfield generally varies from about elevation 3 to 13 feet National Geodetic Vertical Datum of 1988. 355 The
average ground surface elevation of the Airport is about 8 feet. The elevations of the east–west runways
(Runways 10L-28R and 10R-28L) vary from about 13 feet at the end of Runways 28L and 28R to about 6 feet at
the end of Runways 10L and 10R. The elevations of the north–south runways (Runways 1L-19R and 1R-19L)
vary from about 9 to 11 feet. The low-lying grass areas between runways and taxiways are typically 2 to 3 feet
lower, ranging in elevation from about 6 to 9 feet. The crests of the perimeter dikes vary in elevation from
about 9 to 13 feet. Mean higher high water 356 elevation is 7 feet and the highest observed water level is 8 feet.
All elevation data for the airfield area are approximate due to continuing areal settlement caused by
consolidation of Young Bay Muds underlying surface fills, as discussed below. 357

GEOLOGY OF THE PROJECT SITE
The Airport is located along the western margin of San Francisco Bay and is located on land reclaimed from
the original bay. Development of the area began in about 1880 when a levee was constructed to control the
periodic flooding of the marsh that bordered the western rim of the bay. Over the next 40 years, the wetland
protected by the levee dried and the sediments within the area settled. The development of the Airport
began with the opening of Mills Field in June 1927. 358 The earliest developments of the Airport were built
onto low-lying reclaimed pastures and farm fields. Subsequent expansion of the Airport from the 1920s
through the 1970s involved successive episodes of fill placement (i.e., silt, sand, gravel, rock, construction
demolition, and debris) inboard of the levee and directly on top of submerged soft bay mud. 359 In general,
the fill was placed in shallow water using bulldozers to push it onto the bay bottom and by compacting it
above the water table. Rock breakwaters were constructed to protect the exposed fill perimeter. 360 The fill
material has been described in geotechnical studies as predominantly silty and sandy clay, sometimes
containing small amounts of building debris. 361 It is likely that variations in the characteristics of the fill are
related to the various episodes of fill placement. In most cases, the fill materials placed during reclamation
were “unengineered,” meaning they were typically not segregated, randomly dumped, and spread out with
machinery. In addition, the underlying sediments were not tested for their potential to settle under loads.
The consequence of the unengineered fill overlying softer, more compressible Young Bay Mud deposits was
settlement, which occurred at varying rates over time as the weight of the fill consolidated the underlying
bay mud.

355
URS & AGS Inc., Airfield Seismic Stabilization and Realignment, Phase A, San Francisco International Airport, Data Review Memorandum and
Engineering Report, prepared for the San Francisco Airport Commission, November 2005 and July 2006. Note that this report stated Airport
topography and bathymetry data using the National Geodetic Vertical Datum of 1929. Using the National Geodetic Survey Coordinate Conversion and
Transportation Tool (https://geodesy.noaa.gov/NCAT/, accessed, October 13, 2021), the heights presented in this analysis have been converted to
the more current and accurate North American Vertical Datum of 1988 and rounded to the nearest foot.
356
Mean higher high water is the average of the higher high-water height of each tidal day observed over the National Tidal Datum Epoch.
357
URS & AGS Inc., Airfield Seismic Stabilization and Realignment, Phase A, San Francisco International Airport, Data Review Memorandum and
Engineering Report, prepared for the San Francisco Airport Commission, November 2005 and July 2006.
358
Airfield Development Engineering Consultants – A joint Venture, Airfield Development Program, Preliminary Report No. 11A (Task S) Geotechnical
Data and Site Characterization, Runway Configuration Area, Volume 1B, Sections 4 through 12, May 2001.
359
City and County of San Francisco, Department of City Planning, San Francisco International Airport Master Plan, Final Environmental Impact Report,
certified May 28, 1992.
360
Lelio H. Mejia, Jiaer Wu, Zhaohui Yang, and Jim Chiu, Seismic Response of the San Francisco International Airport Airfield during the 1989 Loma Prieta
Earthquake, 2008, available online June 20, 2012, https://ascelibrary.org/doi/10.1061/40975%28318%2921.
361
URS & AGS Inc., Airfield Seismic Stabilization and Realignment, Phase A, San Francisco International Airport, Data Review Memorandum and
Engineering Report, prepared for the San Francisco Airport Commission, November 2005 and July 2006.
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The native geologic materials underlying the surficial fill materials consist of layered sediments and two
zones of bay mud. Table 4.E-1 lists these layered sediments from the most recent (fill) to oldest (bedrock),
and they are grouped into several principal units, which include, in descending sequence with depth: fill,
Young Bay Mud, Upper Layered Sediments, Old Bay Mud (previously referred to as old San Francisco Bay
Clay), upper alluvial sediments, lower alluvial sediments, and bedrock.
Table 4.E-1

Description of Geologic Units Underlying the Airport

Geologic Unit

Description of Unit

Thickness (Feet)

Fill materials

Granular material consisting primarily of silty and clayey sands and silts
and clays

5 to 25

Young Bay
Mud

Very soft to medium stiff marine clay

25 to 80

Upper Layered
Sediments

Upper subunit: Interlayered stiff to hard silts and clay, dense sand clays
sand, silt and clay

Upper: 8 to 40

Middle subunit: Fairly uniform clay with occasional sand layers

Lower 3 to 20

Lower subunit: Information is lacking due to erosion. Interfingered with Old
Bay Mud at Airport margin
Old Bay Mud

Upper Unit: Stiff to hard, fat marine clay deposited as an upper subunit

Middle: 30 to 80

50 to 100

Lower Unit: Hard, fat and lean clay, with occasional sand layers
Upper Alluvial
Sediments

Layers of dense, granular soils and hard clays

20 to 80

Jurassic- to Cretaceous-age Franciscan Formation composed of highly
consolidated and tectonically deformed sedimentary, volcanic, and
metamorphic rocks including serpentinite, sandstone, siltstone, shale, and
claystone

Bedrock occurring at
5 to 300; thickness is
extensive

Lower Alluvial
Sediments
Bedrock

SOURCE:

Airfield Development Engineering Consultants (ADEC) – A joint Venture, Airfield Development Program, Preliminary Report No. 11A
(Task S) Geotechnical Data and Site Characterization, Runway Configuration Area, Volume 1B, Sections 4 through 12, May 2001.

The geologic soil sequences underlying the fill reflects historical high and low sea levels that occurred during
the interglacial and glacial stages of the Pleistocene epoch (3 million to 10,000 years ago) and the most
recent Holocene epoch (10,000 years ago to present). Alluvial soils were formed due to the erosion of the hills
to the west, and river and flood plain deposits were formed in the valley bottom. When sea levels were high
and the region was submerged, the sediments consisted of silt and clay estuarine, alluvial, and beach
deposits. Approximately 10,000 years ago, San Francisco Bay was submerged, and deposition of recent
marine clay began. 362
The Young Bay Mud has been deposited since the most recent high sea-level cycle began about 10,000 years
ago and is a near surface layer of soft to firm clay that varies in thickness. The thickness of the Young Bay
362
URS & AGS Inc., Airfield Seismic Stabilization and Realignment, Phase A, San Francisco International Airport, Data Review Memorandum and
Engineering Report, prepared for the San Francisco Airport Commission, November 2005 and July 2006.

Case No. 2020-004398ENV

SFO Shoreline Protection Program

4.E-4

Draft EIR
August 2022

Chapter 4. Environmental Setting, Impacts, and Mitigation Measures
4.E. Geology and Soils

Mud is variable due to the presence of an extensive paleochannel 363 system, which originated from drainage
established during the last period of low sea level (minimum elevation: -300 feet) approximately 19,000 years
ago. As the sea level rose to -100 feet amsl about 9,000 to 10,000 years ago, the outer portions of the former
drainage system were flooded. 364 Beneath the Young Bay Mud are Upper Layered Sediments, a layered
sequence of dense clay, and in some locations silt and sand. The second unit of bay mud, referred to as Old
Bay Mud, is situated between the Upper Layered Sediments and a still older unit of interlayered dense sand
and hard clay. Competent bedrock, consisting of metamorphic, igneous, and sedimentary rocks of the
Franciscan Complex, forms the basement and underlies the sediments at variable depths beneath the former
edge of the bay.

REGIONAL AND PROJECT SITE SEISMICITY
The San Francisco Bay Area landscape is controlled by strike-slip faulting 365 along the Pacific Plate to the
southwest and the North American Plate to the northeast. Since the Miocene epoch (approximately
23 million years ago), about 200 miles of right-lateral movement 366 have occurred along the San Andreas fault
zone. The movement between the Pacific Plate and the North American Plate generally occurs across a 50mile-wide zone of faulting that extends 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 the two tectonic plates,
portions of the North American Plate have moved toward each other during the last 3.5 million years,
resulting in compressional forces that cause uplift in the San Francisco Bay region.

ACTIVE AND POTENTIALLY ACTIVE FAULTS
Figure 4.E-1, p. 4.E-2, shows the locations of active and potentially active faults in the San Francisco Bay
region. The San Andreas, San Gregorio, Hayward-Rodgers Creek, Calaveras, Concord-Green Valley, and Marsh
Creek-Greenville strike-slip faults are active faults in the San Andreas system, which predominantly
accommodate lateral movement between the tectonic plates. Active thrust faults 367 in the San Francisco Bay
region that cause compressional movement include the Monte Vista–Shannon and Mount Diablo faults.
Table 4.E-2 lists the age of the fault, its distance to the project site, and the estimated maximum earthquake
magnitude (Mw). 368 The maximum earthquake magnitudes have been determined by the USGS based on
several fault parameters such as the slip rate, depth, orientation, and length of the fault. 369

363

Paleochannels are ancient stream channels that formed when sea level was lower and surface water drainage cut channels in the surface
sediments. Deposited sediments eventually covered the channels as sea level rose. Paleochannels can convey groundwater.
364
Ibid.
365
Strike-slip faulting refers to lateral fault movement that is parallel to the direction of the fault trace.
366
Right lateral movement describes crustal plates sliding past one another, where the plate opposite the observer is displaced to the right.
367
Active thrust faults are those where one geologic unit converges with another and rides over it.
368
An earthquake is classified by the amount of energy released, expressed as the magnitude of the earthquake. Traditionally, magnitudes have been
quantified using the Richter scale. However, seismologists now use a moment magnitude (Mw) scale because it provides a more accurate
measurement of the size of major and great earthquakes. Moment magnitude estimates are about the same as Richter magnitudes for small to large
earthquakes but only the moment magnitude scale is capable of measuring earthquakes of magnitude 8 or greater. Moment magnitude is directly
related to the average slip and fault rupture area. Because of the logarithmic basis of the scale, each whole number increase in moment magnitude
represents a tenfold increase in the measured amplitude of an earthquake wave. As an estimate of energy, each whole number step in the magnitude
scale corresponds to the release of about 31 times more energy than the amount associated with the preceding whole number value.
369
United States Geological Survey, Uniform California Earthquake Rupture Forecast, Version 3 (UCERF3) – The Time Independent Model, USGS Open
File Report 2013-1165, CGS Special Report 228, Southern California Earthquake Center Publication 1792, 2013.
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Table 4.E-2

Active Regional Crustal Faults in the San Francisco Bay Area

Fault Name

Agea

Distance to SFO (miles)

Estimated Magnitude (Mw)

San Andreas

Historic

2.8 (West)

7.9

San Gregorio

Holocene

7.5 (Southwest)

7.5

Hayward-Rodgers Creek

Historic

15 (East)

7.4

Calaveras

Historic

24 (East)

7.2

Mount Diablo Thrust

Quaternary (possibly active)

25 (East)

6.7

Concord-Green Valley

Historic

34 (Northeast)

7.2

SOURCE:

ADEC – A Joint Venture, Airfield Development Program, Preliminary Report No. 11A (Task S) Geotechnical Data and Site Characterization,
Runway Configuration Area, Volume 1B, Sections 4 through 12, May 2001.

NOTES:
a Holocene faults are those that have shown geologic evidence of movement within Holocene time (approximately the last 11,000 years). Historic
faults are Holocene faults that have also demonstrated fault movement within the last 200 years. Quaternary faults have demonstrated
displacement within the last 1.6 million years. The Mount Diablo fault is a blind fault, meaning there is no surface expression of the fault,
making dating its pre-historic activity difficult.

GEOLOGIC AND SEISMIC HAZARDS
Given the Airport’s unique geologic and seismic setting, there are potential related seismic hazards at the
Airport, which must be considered in the context of the proposed project. Surface ground settlement has
been ongoing in parts of the Airport due to decades of bay reclamation activities (placing fill over tidal
sediments). Seismic groundshaking from earthquakes on the nearby San Andreas, San Gregorio, and
Hayward faults is considered a seismic hazard because the underlying fill and Young Bay Mud amplify
seismic waves with the potential to cause strong to violent groundshaking. The presence of unengineered fill
overlying Young Bay Mud poses a potential for liquefaction that can result in lateral spreading and loss of a
soil’s bearing strength. The geologic and seismic hazards considered pertinent to the Airport are summarized
below and their potential to affect the proposed project is discussed in more detail in Section 4.E-4, Impacts
and Mitigation Measures, p. 4.E-12.

SETTLEMENT
The weight of fill materials causes Young Bay Mud to consolidate, which, in turn, causes differential
settlement at the surface. Settlement has occurred throughout the Airport for decades. The first
measurements of settlement in pavement and structures—between 1 and 4 feet—were made in 1944. 370 The
magnitude of settlement was highly variable and caused distress to building slabs, runway pavements, and
other Airport facilities. Studies showed that the slab and pavement problems were caused primarily by
differential movements, which resulted largely from dumping fill over the existing land edge as it was placed.
Subsequent consolidation of the bay mud created highly variable patterns of surface settlement. 371
Settlement on the order of several feet has occurred since unengineered fill was placed on the site beginning
in the twentieth century and settlement will continue, although at a decreasing rate. Primary consolidation
appears to be 70 to 80 percent complete in areas filled between 1960 and 1969 and is expected to continue
370
URS & AGS Inc., Airfield Seismic Stabilization and Realignment, Phase A, San Francisco International Airport, Data Review Memorandum and
Engineering Report, prepared for the San Francisco Airport Commission, November 2005 and July 2006.
371
Ibid.
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for an additional 20 to 50 years. Settlement has caused ground surface deformation, separation of pavement
from buildings, and movement of underground pipelines. Future settlement is expected to be most severe in
the eastern part of the Airport, where bay mud is thickest. 372

FAULT RUPTURE
Surface rupture occurs when movement on a fault deep within the earth breaks through to the ground
surface. The state of California considers active faults those that have experienced movement within the last
11,000 years (i.e., during Holocene time) and potentially active faults are those that have evidence of
movement in the last 1.6 million years (i.e., during the Quaternary period). The project site is located on the
western shore of San Francisco Bay in a seismically active region. However, the Airport is not located on a
known active fault and is not located within an Alquist-Priolo Earthquake Fault Zone.
In 1993, the U.S. Geological Survey used high-resolution seismic reflection testing to study the bay
immediately offshore of the Airport. The investigation identified several linear fault-like traces that
resembled active, Holocene-age strike-slip faulting. The U.S. Geological Survey grouped these features into
what it referred to as the Coyote Point fault zone and described it as a 2-kilometer-wide zone of strike-slip
faults traceable offshore from Coyote Point, trending northwest offshore and adjacent to the Airport, and
extending towards San Bruno Mountain. The U.S. Geological Survey eventually reversed its conclusion
regarding the Coyote Point fault zone after a subsequent study refuted the previous interpretations of
Holocene faulting. The study concluded that the evidence of faulting was due to sediments that were
saturated with biogenic gas 373 and that there was no indication of Holocene fault movement. Only one linear
feature was interpreted as having experienced Holocene displacement but that feature is in the bay about
9,000 feet to the east and does not represent a threat of surface fault rupture at the Airport. 374

GROUNDSHAKING
Earthquakes on the Bay Area faults could cause substantial groundshaking at the project site, especially
considering that the Airport is built on soft bay mud underlying unengineered fill material, a combination
that can amplify the effects of groundshaking. Consequently, there is a potential for high-intensity
groundshaking associated with earthquakes to affect the Airport. The intensity of such an event would
depend on the causative fault and the distance to the epicenter, the strength and duration of shaking, and
the nature of the underlying geologic materials. Groundshaking during an earthquake could damage
structural foundations, distort and break pipelines, and cause structural failure.

LIQUEFACTION AND LATERAL SPREADING
Liquefaction occurs when saturated loose granular soils (i.e., sand and silt) take on the characteristics of a
liquid during the intense shaking of an earthquake. 375 Although fine-grained plastic soils 376 are generally
considered not susceptible to liquefaction, cohesionless soils and fine-grained soils of low plasticity, such as

372

Ibid.
Biogenic gas is a product of shallow subsurface metabolism by microorganisms. The produced gas is largely methane but can contain up to
2 percent ethane, propane, butane, and pentane.
374
ADEC – A Joint Venture, Geotechnical and Site Characterization, Runway Reconfiguration Area, Volume B, Sections 4 through 12, May 2001.
375
Virginia Polytechnic Institute and State University, Liquefaction-Induced Lateral Spreading, 2013.
376
A fine-grained plastic soil is one that can accommodate continuous strain and deform under the forces without rupturing. Clay generally has high
plasticity.
373
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silts, are considered potentially liquefiable. 377 Liquefaction can cause a loss of bearing and shear strength, 378
initiate lateral spreading, cause upwelling of saturated sand (i.e., sand boils), or trigger landslides on
saturated slopes. The occurrence of these effects is dependent on many complex factors, including the
intensity and duration of groundshaking, particle-size distribution, and soil density. The CGS conducted a
seismic hazard zone analysis in the San Mateo Quadrangle, which includes the Airport. 379 The results of the
study placed the entire Airport in a liquefaction zone, in which “the historical occurrence of liquefaction, and
local geological, geotechnical, and groundwater conditions indicate a potential for permanent ground
displacements such that mitigation as defined in Public Resources Code section 2693(c) would be required.”
Despite the bay muds being mostly fine-grained silts and clay, the materials are soft with high water content
and may contain lenses of liquefiable material especially near the mouth of creeks. The fill materials
underlying the Airport consist of a relatively broad range of soils, so the susceptibility to and potential for
liquefaction of the fill can vary significantly within short distances. 380 One reported indication of
liquefaction— a localized eruption of sand boils— was reported on undeveloped land immediately north of
the Airport during the Loma Prieta Earthquake in 1989. 381
A direct effect of liquefaction can be lateral spreading, which occurs when large blocks of intact, nonliquefied soil move downslope on a liquefied soil substrate. When lateral displacement occurs, the mass
moves toward an unconfined area, such as a descending slope or stream-cut bluff. Slopes ranging between
0.3 and 3 percent can displace the surface by several meters to tens of meters. Areas of observed lateral
spreading on the bay margin are areas where fill has been placed over marsh and bay mud deposits, similar
to the conditions at the Airport. No evidence of lateral spreading was reported at the Airport following the
Loma Prieta Earthquake in 1989. However, considering the existing conditions along the bay margin of the
Airport, lateral spreading could occur in sloped areas where Young Bay Mud or fill materials undergo
liquefaction.

PALEONTOLOGICAL RESOURCES
Paleontological resources are the fossilized evidence of past life found in the geologic record and can include
vertebrates (animals with backbones), invertebrates (e.g., starfish, clams, ammonites, and marine coral), and
fossils of microscopic plants and animals (microfossils). The age and abundance of fossils depend on the
location, topographic setting, and particular geologic formation in which they are found. Fossils are
preserved in sedimentary rocks, which are the most abundant rock type exposed at the earth’s surface.
Despite this abundance, and the vast numbers of organisms that have lived through time, preservation of
plant or animal remains as fossils can be a rare occurrence. In many cases, fossils of animals and plants
occur only in limited areas and in small numbers relative to the distribution of the living organisms they
represent. Fossils of vertebrates – animals with backbones – are sufficiently rare to be considered
nonrenewable resources. 382 Fossil discoveries provide a historical record of past plant and animal life and

377

Lelio H. Mejia, Jiaer Wu, Zhaohui Yang, and Jim Chiu, Seismic Response of the San Francisco International Airport Airfield during the 1989 Loma Prieta
Earthquake, 2008, available online June 20, 2012, https://ascelibrary.org/doi/10.1061/40975%28318%2921.
378
Bearing and shear strength refer to a soils ability to support weight (bearing) and resist lateral deformation under stress (sheer).
379
California Geological Survey, Seismic Hazard Zone Report for The San Mateo 7.5-Minute Quadrangle, San Mateo County, California, Seismic Hazard
Zone Report 113, 2018.
380
Lelio H. Mejia, Jiaer Wu, Zhaohui Yang, and Jim Chiu, Seismic Response of the San Francisco International Airport Airfield during the 1989 Loma Prieta
Earthquake, 2008, available online June 20, 2012, https://ascelibrary.org/doi/10.1061/40975%28318%2921.
381
U.S. Geological Survey, Strong Ground Motion and Ground Failure, The Loma Prieta, California, Earthquake of October 17, 1989—Liquefaction, USGS
Professional Paper 1551-B, Thomas Holzer, Editor, 1998.
382
City and County of San Francisco, Standard Paleontological Evaluation Procedures (Draft), March 2021.
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can assist geologists in dating rock formations. In addition, fossil discoveries can expand the understanding
of the time periods and geographic range of existing and extinct flora or fauna.
The City and County of San Francisco uses the Potential Fossil Yield Classification system as the basis for its
paleontological potential designations. The classification system is a predictive resource-management tool
founded on the fact that occurrences of paleontological resources are closely tied to the geologic units that
contain them, and that the likelihood of the presence of fossils can be broadly predicted from the
distribution of geologic units at or near the surface. Therefore, geologic mapping, as the documentation of
geologic unit distribution, is a reliable method for assessing the potential of geologic units to preserve
fossils. 383
The paleontological potential designations used by the City are numbered on a scale from Class 1 (very low
potential) to Class 3 (moderate potential). According to the paleontological designation system, geologic
deposits younger than 10,000 years before present (i.e., Holocene-age surficial deposits) are Class 2 – Low
Potential and not likely to contain paleontological resources. The potential for significant paleontological
resource impacts is generally low and impact reduction requirements are unnecessary.
The Airport is covered with imported fill materials that would not contain fossils because, while such
materials may have been originally derived from rocks, they have been fractured, weathered, and/or
reworked such that fossils would not be preserved. The Young Bay Mud that underlies the fill is relatively
young (less than 10,000 years old). However, in some locations these bay mud deposits may contain
common fossils such as mussel shells, but these fossils are ubiquitous, and their occurrence would not be
noteworthy. Furthermore, a search of the University of California Museum of Paleontology database for San
Mateo County did not identify known Holocene vertebrate paleontological resources along the bay shoreline
area near the Airport. 384 The fill and underlying Young Bay Mud would not produce scientifically significant
fossils; therefore, the Young Bay Mud is considered to have a low paleontological potential (Class 2).

4.E.3

Regulatory Framework

ALQUIST-PRIOLO EARTHQUAKE FAULT ZONING ACT
The Alquist-Priolo Earthquake Fault Zoning Act (Alquist-Priolo Act) was passed in 1972 to mitigate the hazard
of surface faulting in structures for human occupancy. In accordance with this act, the state geologist
established regulatory zones, called “earthquake fault zones,” around the surface traces of active faults and
has published maps showing these zones. Within these zones, buildings for human occupancy cannot be
constructed across the surface trace of active faults and must be set back from the fault (generally 50 feet).
Each earthquake fault zone extends approximately 200 to 500 feet on either side of the mapped fault trace
because many active faults are complex and consist of more than one branch that may experience ground
surface rupture. The Alquist-Priolo Act does not apply to the proposed project because no active faults cross
the project site on or near the Airport, but it is included here for informational purposes because of the

383

Ibid.
University of California Museum of Paleontology, Search results of Collections Database within San Mateo County, 2019,
https://ucmpdb.berkeley.edu/loc.html, accessed June 22, 2020.
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proximity to the San Andreas Fault Zone and the identification of postulated faults in the sediments under
the bay west of the Airport, as noted above. 385

SEISMIC HAZARDS MAPPING ACT
The state of California passed the Seismic Hazards Mapping Act of 1990 (Public Resources Code sections 2690
through 2699) to address the effects of strong groundshaking, liquefaction, landslides, and other ground
failures due to seismic events. Under the Seismic Hazards Mapping Act, the state geologist is required to
delineate “seismic hazard zones.” Cities and counties must regulate certain development projects within
these zones until the geologic and soil conditions of their project sites have been investigated and
appropriate mitigation measures, if any, have been incorporated into development plans. The state Mining
and Geology Board provides additional regulations and policies to assist municipalities in preparing the
safety element of their general plan and encourage land use management policies and regulations to reduce
and mitigate those hazards to protect public health and safety. Under Public Resources Code section 2697,
cities and counties must require, prior to the approval of a project located in a seismic hazard zone,
submission of a preliminary geotechnical report defining and delineating any seismic hazard. Each city or
county must submit one copy of each preliminary geotechnical report, including mitigation measures, to the
state geologist within 30 days of its approval. Under Public Resources Code section 2698, cities and counties
may establish policies and criteria that are stricter than those established by the Mining and Geology Board.
State publications supporting the requirements of the Seismic Hazards Mapping Act include the CGS Special
Publication (SP) 117A, Guidelines for Evaluating and Mitigating Seismic Hazards in California, 386 and SP 118,
Recommended Criteria for Delineating Seismic Hazard Zones in California. 387 SP 117A provides guidelines to
assist in the evaluation and mitigation of earthquake-related hazards for projects within designated zones
requiring investigations and to promote uniform and effective statewide implementation of the evaluation
and mitigation elements of the Seismic Hazards Mapping Act. SP 118 provides recommendations to assist
the CGS in carrying out the requirements of the Seismic Hazards Mapping Act to produce the Probabilistic
Seismic Hazard Maps for the state. The entire Airport property within the Montara Mountain Topographic
Quadrangle (about 65 percent) has been evaluated by the CGS as an area with liquefaction hazards. 388 The
remaining Airport property (the northern 35 percent) in the South San Francisco Quadrangle has not yet
been evaluated and would likely be zoned for liquefaction hazard when the CGS evaluates seismic hazards in
that quadrangle.

CALIFORNIA BUILDING CODE
The California Building Code (CBC), which is codified in Title 24 of the California Code of Regulations, Part 2,
was promulgated to safeguard the public health, safety, and general welfare by establishing minimum
standards related to structural strength, means of egress facilities, 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. The California Building
Standards Commission administers Title 24, and, by law, is responsible for coordinating all building
385

California Geological Survey, Earthquake Zones of Required Investigation, https://maps.conservation.ca.gov/cgs/EQZApp/app/, accessed June 20,
2021.
386
California Geological Survey, Special Publication 117A: Guidelines for Evaluating and Mitigating Seismic Hazards in California, 2008,
https://www.conservation.ca.gov/cgs/Documents/Publications/Special-Publications/SP_117a.pdf, accessed June 22, 2021.
387
California Geological Survey, Special Publication 118: Recommended Criteria for Delineating Seismic Hazard Zones in California, revised April 2004,
https://www.conservation.ca.gov/cgs/Documents/Program-SHP/SP_118.pdf, accessed June 22, 2021.
388
Ibid.
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standards. Under state law, all building standards must be codified in Title 24 or they are not enforceable.
The provisions of the CBC apply to the construction, alteration, movement, replacement, location, and
demolition of every building or 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 published by the International
Code Council. The code is updated triennially, and the 2019 edition of the CBC, which was published by the
California Building Standards Commission, 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 7-16, 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 as well as nonstructural damage. Conformance to
the current building code recommendations does not constitute any kind of guarantee that substantial
structural damage would not occur in the event of a maximum magnitude earthquake. However, it is
reasonable to expect that a structure designed in-accordance with the seismic requirements of the CBC
should not collapse in a major earthquake. 389 The structural elements of the proposed project components
would comply with CBC requirements.

AIRPORT BUILDING REGULATIONS AND THE AIRPORT BUILDING INSPECTION
AND CODE ENFORCEMENT SECTION
The San Francisco Airport Commission adopts rules and regulations that express the policy of the
commission and are intended to ensure the safe and efficient operations of San Francisco International
Airport. The rules and regulations govern the general conduct of the public, tenants, employees, and
commercial users of the Airport as their activities relate to the possession, management, supervision,
operation, and control of the Airport through its Airport Commission.
On October 17, 2017, the Airport Building Regulations were adopted by the Airport Commission, superseding
previous regulatory instruments (such as the 1999 Tenant Improvement Guide). 390 The Airport Building
Regulations apply to all persons doing construction work at the Airport, including Airport contractors,
tenants, and other permittees. The purpose of the Airport Building Regulations is to establish the minimum
requirements to safeguard the public health, safety, and general welfare through structural strength; means
of egress facilities; stability; access to persons with disabilities; sanitation; adequate lighting and ventilation;
energy conservation; safety to life and property from fire and other hazards attributed to the built
environment; to regulate and control the demolition of all buildings and structures, and the quarrying,

389
California Department of General Services, Building Standards Commission, California Building Standards Code (California Code of Regulations
Title 24), https://www.dgs.ca.gov/BSC/Codes, accessed June 30, 2021.
390
The 1999 Tenant Improvement Guide was the mechanism by which the Airport enforced the California Building Standards Code (California
Building Code), and served as the Airport design standards for both Airport projects and tenant improvement projects.
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grading, excavation, and filling of land; and to provide safety to fire fighters and emergency responders
during emergency operations.
The Airport Building Regulations are supplemented by the Airport Architecture and Engineering Standards,
which currently apply only to design and construction projects conducted by the Airport, but over time will
also apply to most other design and construction projects at the Airport, whether performed by tenants or
other permittees.
The Airport Building Inspection and Code Enforcement Section (BICE) is the code administration and
enforcement agency under the Airport Building Regulations. BICE reviews construction documents, issues
building permits, inspects premises for which permits have been issued, and enforces compliance with the
Airport Building Regulations. BICE provides plan checks and inspections of all Airport and tenant building
construction, enforces all code requirements, monitors construction activity, ensures contract compliance,
and coordinates construction to minimize its impact on Airport operations. In particular, BICE enforces the
California Building Code, Title 24, and ensures that all of the Airport buildings and structures are constructed
in conformance with applicable section 1613 (Earthquake Loads). Additionally, Division Document 01 60 00
(Material and Equipment) of the Airport Standard Construction Measures specifies seismic anchorage
requirements for Airport buildings and structures. Geotechnical investigations are to be performed on an asneeded basis.

PUBLIC RESOURCES CODE
Public Resources Code chapter 1.7, sections 5097 and 30244, includes additional state level requirements for
the assessment and management of paleontological resources. These statutes require reasonable mitigation
of adverse impacts to paleontological resources resulting from development on state lands, and define the
excavation, destruction, or removal of paleontological “sites” or “features” from public lands without the
express permission of the jurisdictional agency as a misdemeanor. As used in section 5097, “state lands”
refers to lands owned by, or under the jurisdiction of, the state or any state agency. “Public lands” is defined
as lands owned by, or under the jurisdiction of, the state, or any city, county, district, authority, or public
corporation, or agency thereof.

4.E.4

Impacts and Mitigation Measures

SIGNIFICANCE CRITERIA
This section provides the impact analysis related to geology and soils, as well as paleontological resources,
for the proposed project. The following applicable criteria were used to determine whether implementing
the proposed project would result in a significant impact related to geology, soils, seismicity, and
paleontological resources. Implementing the proposed project would have a significant effect related to
geology, soils, seismicity, and paleontological resources if it would:
1. Directly or indirectly cause potential substantial adverse effects, including the risk of loss, injury, or
death involving:
i)

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. Refer to Division of Mines and Geology Special Publication 42;
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ii) Strong seismic groundshaking;
iii) Seismic-related ground failure, including liquefaction; or
iv) Landslides.
2. Result in substantial soil erosion or the loss of topsoil;
3. Be located on a geologic unit or soil that is unstable, or that would become unstable as a result of the
project, and potentially result in on- or off-site landslide, lateral spreading, subsidence, liquefaction or
collapse;
4. Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code (1994), creating
substantial direct or indirect risks to life or property;
5. 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; or
6. Directly or indirectly destroy a unique paleontological resource or site or unique geological feature.
Considering the underlying geology, the Airport’s seismic setting, and components of the proposed project,
there would be no impact related to the following significance criteria topics for the reasons described below:


Risk of Loss, Injury, or Death Involving Surface Fault Rupture (Topic 1-i). As discussed above, surface
fault rupture occurs along traces of active faults. The closest active fault to the proposed project is the
San Andreas Fault Zone, located about 2.5 miles west. The Airport is not within the designated AlquistPriolo Fault Zone of the San Andreas Fault. The USGS, the CGS, and previous geotechnical investigations
at the Airport have not identified active or potentially active faults extending through the Airport
property. Fault features that resembled active, Holocene-age strike-slip faulting were identified by the
U.S. Geological Survey in the bay east of the Airport, but it was later determined that there was no
evidence of Holocene fault displacement. One linear fault feature that suggested Holocene displacement
is located approximately 9,000 feet east of the Airport and does not represent a threat of surface fault
rupture at the Airport. The risk of fault rupture at the Airport is remote; therefore, the proposed project
would have no impact related to fault rupture.



Risk of Loss, Injury, or Death Involving Landslides (Topic 1-iv). The Airport property is flat with
minimal relief. The only sloped areas are along the bay margin in the vicinity of the proposed project.
Although these marginal areas are sloped, the slope heights and inclination are not sufficient to trigger a
landslide that would cause substantial damage. However, these sloped shoreline areas could fail due to
lateral spreading if the fill or underlying Young Bay Mud were to liquefy during an earthquake. The
potential for this to occur is discussed below. There is no potential for damaging landslides to occur on
the project site nor would the proposed project alter site conditions in such a way that would cause
landsliding; therefore, the proposed project would have no impact related to landslides.



Result in substantial soil erosion or the loss of topsoil (Topic 2). Project construction activities could
cause short term, localized surface soil erosion, but the potential for substantial, long term and
damaging soil erosion is remote given the nature of the proposed project and the rules and requirements
set forth by the Airport and the Construction General Permit, which requires construction projects to
minimize erosion during construction. Management of soil erosion during construction is discussed in
Section 4.F, Hydrology and Water Quality. Post-construction, the areas that would be improved by the
proposed project would be covered with rock riprap, asphalt, and concrete with minimal exposed soil.
The proposed project would not cause substantial erosion during construction and operation; therefore,
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there would be no impact. Most of the Airport and the project area along the edge of the bay is covered
in concrete and asphalt hardscape. The exposed ground is composed of compacted fill. There are no
beneficial topsoil resources at the Airport so the proposed project would have no impact related to the
loss of topsoil.


Creating direct or indirect risks to life and property from expansive soils (Topic 4). Expansive soils
shrink when dried and swell when wetted and this cyclic expansion and contraction can put undue stress
on building foundations and other support structures. If expansive soils are identified within the project
reaches, they are not a concern for the proposed project for the following reasons. First, native fill soils
that have expansive characteristics would be removed and replaced with imported, non-expansive soils
or base gravel so the new foundation elements would not be founded in soils with a shrink-swell
potential. Second, the steel sheet pile walls would be driven to depths greater than the depths of the
expansive soils. Note that expansive soils would be found predominantly in the fill materials because the
Young Bay Mud is below sea level and as it remains moist, it does not become dry and shrink. Therefore,
the proposed project would have no impact related to expansive soils.



Have soils incapable of supporting the use of septic systems or alternative wastewater disposal
systems (Topic 5). This topic is not applicable to the proposed project because septic systems or
alternative waste systems are not components of the proposed project.



Directly or indirectly destroy a unique paleontological resource or site or unique geological feature
(Topic 6). Plant and invertebrate remains in the Young Bay Mud are ubiquitous and their occurrence
would not be noteworthy. Fill materials covering the Airport are fractured rock and reworked soils that
are unlikely to contain preserved fossil remains. No known Holocene vertebrate paleontological
resources have been recorded along the bay shoreline area near the Airport. Paleontological resources
present in the Young Bay Mud during historic bay reclamation operations would have already been
destroyed. Dredging and excavation for the proposed project would take place at shallow depths in the
Young Bay Mud and not in deeper formations that may contain more unique fossils. A steel sheet pile
may encounter a fossil resource as it is being driven to depth, but the fossil would be unrecoverable and
thus, would not be of use to the scientific community. The Airport was developed by placing fill over
Young Bay Mud and has undergone decades of development and thus is not considered a unique
geological feature. Therefore, the proposed project would have no impact on paleontological resources
or unique geological features.

APPROACH TO ANALYSIS
Because potential geologic and seismic hazards would affect both construction and long-term
maintenance/operation comparably, the impact assessment for the proposed project, including Reach 16,
does not provide separate analyses for construction and operations. Evaluation of the proposed project’s
potential impacts are based on a review of previous geotechnical studies conducted for facility projects at
the Airport as well as previous engineering studies prepared to support the development of the proposed
project. 391 Information regarding the changes to the existing shoreline protection features resulting from the
proposed project was obtained from the Shoreline Protection Program Conceptual Design Study. 392

391
URS & AGS Inc., Airfield Seismic Stabilization and Realignment, Phase A, San Francisco International Airport, Data Review Memorandum and
Engineering Report, prepared for the San Francisco Airport Commission, November 2005 and July 2006.
392
AECOM and Telamon Engineering Consultants, Shoreline Protection Program Conceptual Design Study, prepared for the San Francisco
International Airport, March 2018.
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CEQA does not generally require lead agencies to consider how existing hazards or conditions might impact a
project’s users or residents, except where the project would significantly exacerbate an existing
environmental hazard. 393 Accordingly, hazards resulting from a project that places development in an
existing seismic hazard area or an area with unstable soils are not considered impacts under CEQA unless the
project would significantly exacerbate the seismic hazard or unstable soil conditions. Thus, the following
analysis evaluates whether the proposed project would exacerbate future seismic hazards or unstable soils
at the project site and result in a substantial risk of loss, injury, or death. The impact is considered significant
if the project would exacerbate existing or future seismic hazards or unstable soils by increasing the severity
of these hazards that would occur or be present without the project.

IMPACT EVALUATION
Impact GE-1: The proposed project would not expose people or structures to the risk of loss, injury, or
death involving seismic groundshaking or seismically induced ground failure. (Less than Significant)
The Airport is in a seismically vulnerable region and could experience strong to violent groundshaking from a
major earthquake. San Francisco Bay area has a 72 percent chance of experiencing an earthquake of Mw 6.7
or higher over the next 30 years; among the various active faults in the region, the Hayward and Calaveras
Faults are the most likely to cause such an event. 394 The Airport and elements of the proposed project would
be subjected to substantial groundshaking during a major earthquake, especially one generated on the San
Andreas, San Gregorio, or Hayward fault. Ground accelerations in the northeast portion of the Airport are
estimated at 0.96g 395 corresponding to a seismic event having a 2 percent probability of exceedance in
50 years, and 0.52g corresponding to a seismic event having a 10 percent probability of exceedance in
50 years. 396 On the Modified Mercalli Intensity (MMI) Scale, those estimated ground accelerations would
correspond with an MMI value of VIII, very strong shaking to IX, violent shaking. 397,398 Strong seismic shaking
could adversely impact the proposed project by damaging foundations, misaligning sheet piles, dislodging
rock revetment structures, or causing fills materials to undergo settlement.
The proposed shoreline protection system could also be damaged by displacement of the ground by the
lateral spreading in areas of liquefiable soils. Using a previously prepared seismic performance study, 399 the
design team evaluated the seismic performance of the existing shoreline protection features and found that
fill and Young Bay Mud materials were susceptible to liquefaction and could cause substantial horizontal
393

California Building Industry Association v. Bay Area Air Quality Management District, 62 Cal.4th 369. Opinion Filed December 17, 2015.
Working Group on California Earthquake Probabilities, UCERF3: A new earthquake forecast for California’s complex fault system: U.S. Geological
Survey Fact Sheet 2015–3009, March 2015.
395
A common measure of ground motion at any particular site during an earthquake is the peak ground acceleration (PGA), expressed as the
percentage of the acceleration due to gravity (g), which is approximately 980 centimeters per second squared. In terms of automobile acceleration,
one “g” of acceleration is equivalent to the motion of a car traveling 328 feet from rest in 4.5 seconds. Unlike measures of magnitude, which provide a
single measure of earthquake energy, the PGA varies from place to place and is dependent on the distance from the epicenter and the character of
the underlying geology (e.g., hard bedrock, soft sediments, or artificial fills).
396
Geotechnical Consultants Incorporated, Preliminary Geologic Hazards and Geotechnical Assessment, Plot 700, North Access Road, San Francisco
International Airport, September 13, 2013.
397
County of San Mateo, Earthquake Liquefaction and Shaking, https://planning.smcgov.org/documents/san-mateo-county-hazards-earthquakeliquefaction-shaking, accessed June 2, 2021.
398
Modified Mercalli Intensity Scale was developed in 1931 by the American seismologists Harry Wood and Frank Neumann. This scale, composed of
increasing levels of intensity that range from imperceptible shaking to catastrophic destruction, is designated by Roman numerals. It does not have a
mathematical basis; instead, it is an arbitrary ranking based on observed effects. The Modified Mercalli Intensity value assigned to a specific site after
an earthquake has a more meaningful measure of severity to the nonscientist than the magnitude because intensity refers to the effects actually
experienced at that place.
399
URS, San Francisco International Airport Airfield Seismic Stabilization and Realignment, Phase A Engineering Report, prepared for San Francisco
International Airport Commission, July 2006.
394
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displacements, which would thereby damage the existing shoreline protection features. 400 Left in its current
state, the liquefaction-prone materials underlying the existing shoreline protection features could eventually
fail under seismic loads and could lead to flooding of the airfield.
Liquefiable soil hazards can be reinforced through removal and replacement, avoidance, strengthening, or
consolidation. Construction of the proposed project would incorporate these methods to reduce the risk of
damage from seismic groundshaking and lateral ground motion triggered by liquefiable soils. These
methods are discussed in more detail below.


Removal and Replacement. For certain reaches (Reaches 1, 2, 5, 7–9, 12, 14), underlying existing fill
materials and native Young Bay Mud would be excavated and replaced by imported fill or rock to support
new concrete walls or pile supports. Removal and replacement of problematic soils with non-liquefiable
materials provides a firm foundation base for structures and can increase the degree of consolidation in
the underlying soils, thereby further reducing the potential for damage from liquefaction.



Deep Sheet Piles. Except for Reaches 1 and 15, steel sheet piles would be used to avoid soils with
liquefaction potential because they would be driven through the overlying fill and upper soft Young Bay
Mud into the deeper, more consolidated Young Bay Mud and dense sands and stiff clays of the Upper
Layered Sediments. The deep placement of the pile would ensure that the steel sheet piles would not be
supported solely by unconsolidated and soft to stiff fill and bay mud, which could contain potentially
liquefiable soils horizons and be susceptible to liquefaction during an earthquake.



Ground Improvement. (Jet Grout) For certain reaches (Reaches 7, 8, 11, 13, 14), soft native young bay
soil materials would be strengthened using a stabilization technique that involves high-pressure
injection of cement grout into the soil at depth. The high pressure “jet” of grout permeates the soil
structure and breaks it down while simultaneously injecting cement grout and mixing it in situ 401 with the
soil. The jet grout treatment increases the bearing strength of the soil to reduce seismic-induced
settlement and the potential for soils liquefying under seismic loads.



Consolidation. The proposed project at Reach 7 and Reach 8 would involve the excavation (dredging) of
Young Bay Mud and the placement of new fill to the rear and forward of a double steel sheet pile wall.
The new fill would be consolidated by using a temporary surcharge, which would likely be sand.
Placement of a surcharge facilitates consolidation of newly placed fills. Wick drains (Reach 7) would be
placed in the new fill and covered by surcharge material. The surcharge would consolidate the new fill
and the wick drains would assist by removing the water from the fill materials. Placing the temporary
surcharge and allowing the water to exit the material more readily via the wick drains would accelerate
the consolidation of both the new fill and underlying Young Bay Mud material. This process yields
foundation soils that that are more consolidated and have higher strength that will perform under
seismic groundshaking more successfully than the unconsolidated, lower strength Young Bay Mud.

The proposed project includes ground improvement strategies to ensure that under earthquake conditions,
the elements of the shoreline protection system and the foundations that support them could withstand
strong to violent groundshaking without the underlying soils experiencing loss of bearing strength, lateral
spreading, or seismically induced settlement from liquefaction. Prior to commencing work on individual
reaches, the Airport would be required to conduct a final design geotechnical investigation to evaluate
400

AECOM and Telamon Engineering Consultants, Shoreline Protection Program Conceptual Design Study, prepared for the San Francisco
International Airport, March 2018.
401
In situ means in the original place.
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groundshaking and liquefaction potential. The results of the investigation would verify that conceptual designs
for foundations and ground improvement would be adequate to protect the proposed project during a large
earthquake. If necessary, the investigation would result in recommendations, beyond those in the conceptual
design study, to further reduce the severity of potential seismic groundshaking and liquefaction hazards. The
recommendations may include additional removal and replacement with engineered fill, additional deep
pile foundations, increased ground improvement (i.e., jet grout) or additional surcharging and consolidation.
Pursuant to the Airport Building Regulations, BICE would review designs for all new structures for
compliance with the CBC requirements to confirm that all Airport buildings and structures are constructed in
conformance with applicable codes to safeguard the public health, safety, and general welfare.
The proposed project is intended to replace the existing shoreline protection features around the Airport
with one that complies with current FEMA requirements for flood protection and would incorporate
protection from future sea-level rise. The proposed project would improve the shoreline protection system
to ensure that the structures would withstand strong seismic groundshaking and seismically induced soil
failure. The proposed project would not exacerbate or increase the severity of existing or future seismic
hazards or unstable soils that could result in a substantial risk of loss, injury, or death; therefore, the impact
would be less than significant.

Impact GE-2: The proposed project would not be located on a geologic unit or soil that is unstable, or
that would become unstable because of the project, and potentially result in on- or off-site landslide,
lateral spreading, subsidence, liquefaction, or collapse. (Less than Significant)
As discussed under Impact GE-1, the proposed project would improve the structural stability of the
underlying materials and construct improved foundations that would support the above-ground elements of
the shoreline protection system. Currently, the fill soils and Young Bay Mud underlying the existing shoreline
protection features are at risk of failure from liquefaction-induced ground failure during a major earthquake.
The soils would require ground improvements prior to constructing a shoreline protection system.
Impact GE-1 outlines the recommended ground improvement strategies, which are part of the proposed
project and that have been incorporated into the conceptual design of the proposed shoreline protection
system. The proposed project would be located on improved strengthened soil and foundation structures
that would reinforce the bay edge of the Airport; therefore, this impact would be less than significant.

CUMULATIVE IMPACTS
Impact C-GE-1: The proposed project, in combination with cumulative projects, would not result in a
significant cumulative impact on geology, seismicity, soils or paleontological resources. (Less than
Significant)
Geologic impacts tend to be site-specific and depend on the local conditions. For these reasons, the
geographic context for potential cumulative impacts consists of the Airport. In general, to have a cumulative
impact, two or more of the projects listed in Table 4-1, p. 4-6, and mapped on Figure 4-1, p. 4-8, in Chapter 4,
Environmental Setting, Impacts, and Mitigation Measures, would have to spatially overlap and occur at the
same time. Although some of the cumulative projects would occur near Reaches 1–16, none would spatially
overlap with the project site. In addition, the proposed project would improve seismic performance by
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implementing strategies to strengthen underlying soils and construct more failure-resistant structural
elements of the shoreline protection system. Furthermore, the proposed project would not exacerbate
existing or future seismic hazards or unstable soils by increasing the severity of the hazards that would
otherwise not occur or be present without the project. The improved seismic performance could be
considered beneficial. Therefore, with regard to fault rupture, landslides, expansive soils, loss of topsoil,
erosion, septic tanks, alternative wastewater disposal systems, paleontology, or unique geologic features,
the proposed project would not combine with cumulative projects to result in a significant cumulative
impact, and the cumulative impact would be less than significant.
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4.F Hydrology and Water Quality
4.F.1

Introduction

This section describes the existing hydrology and water quality setting and discusses surface water features,
existing stormwater collection systems, stormwater runoff, water quality, and beneficial uses of surface
water features within the project area. Potential areas of flooding and tsunami inundation are also identified.
The setting section is followed by the regulatory framework applicable to construction and operation of the
proposed project. Potential impacts that could result from project construction and operation are evaluated,
and feasible mitigation measures, if necessary, are identified to reduce or avoid significant impacts.

4.F.2

Environmental Setting

REGIONAL CLIMATE AND HYDROLOGY
The San Francisco Bay Area has a Mediterranean climate, with cool, dry summers and mild, wet winters.
Precipitation, wind, and air temperature influence San Francisco Bay salinity, currents, suspended
sediments, waves, and freshwater inflow. The mean annual precipitation at the Airport is approximately
20 inches per year with most of the rainfall occurring between November and March. 402 The average annual
temperature is 57.5 degrees Fahrenheit, with the minimum average monthly temperature occurring in
December and January (42 degrees Fahrenheit) and the maximum average monthly temperature occurring
during September (70 degrees Fahrenheit).

SAN FRANCISCO BAY
San Francisco Bay is a large, complex, and highly dynamic estuarine environment that receives saltwater
inputs from the Pacific Ocean through the Golden Gate. Water levels in San Francisco Bay are controlled by
water level fluctuations in the Pacific Ocean that travel through the Golden Gate and propagate throughout
the bay. San Francisco Bay experiences two high and two low tides of unequal heights each day (referred to
as semidiurnal tides). As the only drainage outlet for waters from the Central Valley, the bay also receives
freshwater inputs from the Sacramento–San Joaquin Delta to the northeast, as well as various other tributary
rivers and creeks located around the bay. San Francisco Bay is subdivided into seven segments (moving
north to south): Sacramento–San Joaquin Delta, Suisun Bay, Carquinez Strait, San Pablo Bay, Central Bay,
Lower San Francisco Bay, and South Bay. The proposed project is located on the bay margins of the Lower San
Francisco Bay (Figure 4.F-1).
San Francisco Bay is relatively shallow with an average depth of approximately 20 feet and a median depth of
approximately 7 feet 403 at mean lower low water. 404 Along most of the Airport’s shoreline, the bed elevation is
below 0 feet North American Vertical Datum of 1988 (NAVD88), 405 so the water line is at or close to the
shoreline for all tidal water levels. However, along the southern portion of the Airport’s shoreline adjacent to

402

U.S. Climate Data, San Francisco International Airport, https://www.weather.gov/wrh/Climate?wfo=mtr, accessed October 5, 2021.
San Francisco Bay Regional Water Quality Control Board (RWQCB), Total Maximum Daily Load for PCBs in San Francisco Bay, Final Staff Report for
Proposed Basin Plan Amendment, February 13, 2008, www.swrcb.ca.gov/sanfranciscobay/water_issues/programs/TMDLs/sfbaypcbs/Staff_Report.pdf.
404
Mean lower low water is the lowest of the two low tides per day averaged over a 19-year period.
405
The North American Vertical Datum of 1988 (formally adopted in 1992) is a fixed reference adopted as a standard geodetic datum for elevations
determined by leveling.
403
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Reach 14, a substantial extent of the bed elevation is between 0 feet NAVD88 and 3 feet NAVD88. In this area,
the bay bed is at a higher elevation so the water line will pull back from the Airport’s shoreline by up to 0.25
mile at low tide, leaving an expanse of exposed mudflats.
Due to its size and geographic extent, the northern and southern portions of the bay have distinct hydrologic
characteristics. Circulation and mixing, which influence water quality (such as salinity levels) within the bay,
is dependent on tides, river flow, winds, runoff, and bathymetry. 406 The northern portion of San Francisco Bay
(Suisun Bay, Carquinez Strait, and San Pablo Bay), which receives freshwater inflow from 40 percent of
California’s land area through the Sacramento–San Joaquin Delta, is partially to well-mixed, while the
Central Bay is mostly influenced by water exchange with the ocean through the Golden Gate. The Lower and
South Bay together are surrounded by smaller watersheds with far less freshwater inflow and together are
considered a tidal lagoon. Because of little freshwater inflow, active wind mixing during summer months,
and a broad, shallow bathymetry, South Bay waters are generally well mixed throughout the year, except for
brief periods during wet winters.
Waves along the bay margins originate locally within San Francisco Bay as well as from the Pacific Ocean.
The Pacific Ocean waves are substantially dampened as they move into and through San Francisco Bay so
waves within the bay are much smaller than those of the open coastline. 407 Currents in San Francisco Bay
develop primarily from tidal flows entering through the Golden Gate and extending into the southern and
northern portions of the bay and the Sacramento–San Joaquin Delta. The tidal currents primarily result from
the changing tides, which create a flushing action that exchanges bay water with ocean water through the
Golden Gate.

SAN BRUNO CHANNEL
The San Bruno Channel forms the northern border of the SFO property (see Figure 4.F-1, p. 4.F-2). 408 The
channel is comprised of open sections, as well as culverted sections under roadways and industrial
development, and is naturally lined with dense vegetation occurring in places towards the top of the channel
banks. At the downstream end, the channel discharges into the bay via a flood control gate consisting of four
5-foot-diameter pipes that have been fitted with flap gates 409 to prevent incoming flow. The mouth of the San
Bruno Channel is not exposed to significant wave action.

MILLBRAE CHANNEL
The Millbrae Channel generally forms the southern edge of the main SFO boundary (see Figure 4.F-1, p. 4.F-2).
The channel is a fluvial waterway comprised of sections that are both open and culverted under roadways
and urban development. The Millbrae Channel passes under South McDonnell Road and U.S. 101 in a
culverted section, and then splits into two open concrete lined waterways on the western side of U.S. 101. In
the project area, the Millbrae Channel is a relatively uniform concrete trapezoidal channel. The channel is
approximately 13 feet deep from the channel bottom to the top of the channel banks and approximately
60 feet wide between the tops of the channel bank. A large stormwater detention basin and pump station are
406

Bathymetry refers to the ocean's depth relative to sea level, although it can also refer to the depths and shapes of underwater terrain.
Barnard, P.L., L.H. Erikson, A.C. Foxgrover, et al., Dynamic flood modeling essential to analyze the coastal impacts of climate change, Sci
Rep 9, 4309, 2019.
408
AECOM and Telamon Engineering Consultants, Shoreline Protection Program Conceptual Design Study, prepared for the San Francisco
International Airport, March 2018.
409
A flap gate is a flow control device that functions as a check valve, allowing water to flow through it in only one direction. The flap gate usually
consists of a flat plate that is hinged at the top of a culvert outfall.
407
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located within SFO property near the outfall, approximately 75 feet from the channel. The channel empties
into the bay through two 12-by-10-foot flap gates, which prevent back flow from entering the channel at high
tides. An access road is constructed over the top of flood control gate to allow access between the vehicle
service road and South McDonnell Road.

AIRPORT SURFACE HYDROLOGY
The project site is located predominantly on artificial fill (see Section 4.E, Geology and Soils) that was placed
in San Francisco Bay to create a relatively flat area just above sea level. 410 The Airport’s current ground
surface elevation ranges from 2.5 feet to 12.5 feet NAVD88. The majority of the project site (see Figure 2-1,
p. 2-3) has been completely developed with hardscape: asphalt, concrete, and aboveground steel and
concrete structures. No water from the project site is discharged to or otherwise drains into the San Bruno or
Millbrae channels, and the Airport is not a part of a natural drainage area. 411 Water enters the Airport site
either directly as precipitation or via the potable water supply system. Several of the proposed staging areas
(see Figure 2-50, p. 2-74) are pervious or partially pervious, with the majority of stormwater likely infiltrating
on site, and are located adjacent to the bay shoreline (such as the St. Francis Lot and the Lot near Tanks), the
Millbrae Channel (such as the Aviador Lot), or the San Bruno Channel (such as Plot 16D and the Lot at North
Access Road). In instances where proposed staging areas are either impervious or do not have stormwater
drainage facilities, stormwater runoff that exceeds the infiltration capacity of onsite soils may drain to
adjacent surface waters.

STORMWATER
Stormwater at the Airport is collected in the stormwater collection system, which consists of approximately
91 miles of piping and 19 pump stations, and is routed either to one of four detention basins, 412 directly to
the onsite Mel Leong Treatment Plant (MLTP), or to one of nine stormwater outfalls. 413 Stormwater treated at
the MLTP is discharged to the deepwater channel in Lower San Francisco Bay via the North Bayside System
Unit. 414 The deepwater channel outfall is northeast of Point San Bruno, approximately 5,300 feet offshore at a
depth of 20 feet below mean lower low water. The four detention basins drain to the MLTP and are sized to
capture for treatment the first flush 415 of stormwater runoff from terminals, taxiways, tarmacs, and aircraft
and vehicle parking in compliance with the National Pollutant Discharge Elimination System (NPDES)
permit. When the detention basins reach capacity after capturing the first approximately quarter-inch of
rainfall from the Airport, additional runoff is discharged directly to San Francisco Bay through one of the nine
stormwater outfalls.
Some stormwater runoff on Airport property is not collected by the industrial sewer system, and instead
drains directly to San Francisco Bay. Stormwater discharged directly to the bay from runways and some
410

City and County of San Francisco, Department of City Planning, San Francisco International Airport Master Plan, Final Environmental Impact Report,
certified May 28, 1992.
411
Ibid.
412
The detention basins have the following capacities: North Field Detention Basin, 0.25 million gallons; South Field Detention Basin, 1.5 million
gallons; West Field Detention Basin, 6.1 million gallons; and East Field Detention Basin, 0.5 million gallons (see Figure 4.F-2, p. 4.F-7).
413
Mel Leong Treatment Plant – Sanitary and Industrial Plants, NPDES Permit Number CA0038318, California Regional Water Quality Control Board
Order Number R2-2018-0045.
414
The North Bayside System Unit is a joint powers authority that includes the City and County of San Francisco, acting through its Airport
Commission, along with nearby cities, and owns and operates an effluent forcemain, a combined effluent pump station, effluent dechlorination
facilities, and a deepwater outfall to the deep channel in lower San Francisco Bay.
415
The first flush of stormwater is runoff generated by the first storm after an extended dry period. Pollutant concentrations tend to be higher in this
stormwater because of the accumulation of pollutants during dry periods.
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portions of taxiways flows through pervious grassy median areas to facilitate infiltration and sediment
capture. Stormwater runoff from the bay shoreline around the Airport flows directly to San Francisco Bay.
Stormwater discharged directly or indirectly to receiving bay waters is required to conform to NPDES effluent
limitations based on water quality objectives established in the Water Quality Control Plan for the San
Francisco Bay Basin (Basin Plan) to protect the designated beneficial uses for San Francisco Bay. 416
The Airport’s stormwater discharge requirements, as outlined in the NPDES permit, apply to stormwater
discharges from all Airport facilities and tenants and to the discharge of wastewater effluent (discussed
below) from the MLTP. To ensure that stormwater discharges conform to the requirements of the NPDES
permit and other water quality regulations, the Airport has prepared and implements a stormwater pollution
prevention plan (SWPPP) for Industrial Activities (Industrial SWPPP) (discussed in Section 4.F.3, Regulatory
Framework, p. 4.F-12). The implementation of a SWPPP is the primary regulatory mechanism for controlling
pollutants associated with stormwater.

SANITARY AND INDUSTRIAL WASTEWATER
Wastewater is generated either onsite at Airport facilities or on arriving aircraft. Wastewater generated at
Airport facilities is pumped to the MLTP for treatment before being discharged to San Francisco Bay. The
MLTP includes a collection system and treats sanitary wastewater from aircraft and Airport terminal
restrooms, hangars, restaurants, and shops. The MLTP includes a separate collection system for treatment of
industrial wastewater from maintenance shops and vehicle washing, as well as first-flush stormwater runoff
from industrial areas.
The MLTP wastewater treatment complies with the NPDES permit and is discharged to Lower San Francisco
Bay to the deepwater channel via the North Bayside System Unit, as discussed above. In 2019, the MLTP
treated an average daily flow of 0.74 million gallons per day (mgd) of sanitary wastewater and an average
daily flow of 0.51 mgd of industrial wastewater; the highest reported average daily flow at the MLTP for
combined sanitary and industrial wastewater was 2.3 mgd. 417
In addition to using treatment technologies at the MLTP, the Airport enforces internal requirements to
control the quality of sanitary and industrial wastewater that flows to the MLTP. The Airport’s regulatory
mechanisms for controlling and reducing pollutants in sanitary and industrial wastewater and stormwater
include the Airport Rules and Regulations (discussed in Section 4.F.3, Regulatory Framework, p. 4.F-12).

GROUNDWATER HYDROLOGY
SFO overlies the Westside Groundwater Basin (2-035), which extends from near Golden Gate Park in the north
to Hillsborough in the south, and from the San Andreas Fault in the west to the hills dividing eastern and
western San Francisco in the east. 418 The basin opens to the Pacific Ocean on the northwest and San
Francisco Bay on the southeast. In the vicinity of SFO, the groundwater basin contains three aquifers: the
Shallow Aquifer, the Primary Production Aquifer, and the Deep Aquifer. Each aquifer is separated from the
others by substantial clay layers that act as aquitards. 419 Aquitards, which have very low permeability,
416
San Francisco Bay Regional Water Quality Control Board, San Francisco Bay Basin (Region 2) Water Quality Control Plan (Basin Plan), incorporating
all amendments approved by the Office of Administrative Law as of May 4, 2017.
417
Mel Leong Treatment Plant – Annual Report 2019, NPDES Permit Number CA0038318, California Regional Water Quality Control Board Order
Number R2-2018-0045.
418
DWR, San Francisco Bay Hydrologic Region, Westside Groundwater Basin, California’s Groundwater Bulletin 118, January 2006.
419
An aquitard is a compacted layer of clay, silt, or rock that acts as a barrier for groundwater. Aquitards can separate aquifers of different depths.
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constrain the top and bottom of the aquifers like a sandwich, causing groundwater to be confined and under
higher pressure.
The groundwater closest to the surface in the Shallow Aquifer is often referred to as “shallow groundwater”
or the “water table.” Shallow groundwater is not constrained by an overlying aquitard and is therefore not
confined. Unconfined aquifers are at atmospheric pressure, so water levels rise and fall in response to
surface recharge, tidal changes, and underflow. Deeper confined aquifers are used for public water supply
and are shared by various municipalities.
Shallow groundwater underlying the Airport is of poor quality and is not used for supply. Beneath the
Airport, the Young Bay Mud acts as an aquitard, separating the shallow groundwater from deeper aquifers
used for municipal water supply and generally acting as a barrier to the vertical migration of contaminants.
Shallow groundwater levels are influenced by seasonal variations in precipitation, tidal levels, local
irrigation, groundwater pumping, and other factors, and vary somewhat across the Airport. The depth to
groundwater measured during a 2013 site investigation in the North Field ranged from 4 feet to 7 feet below
ground surface (bgs). 420 Groundwater at SFO in the East Field was encountered at depths of 9 feet and
14.5 feet bgs; however, a groundwater depth of 5 feet bgs was recommended by a study for design purposes
because of the expected variability in rainfall, tidal changes, and irrigation. 421 Shallow groundwater was
estimated to occur between 5 feet and 6 feet bgs in the West Field. 422 Based on this information, groundwater
could be present at 4 feet bgs or deeper across the Airport.

FLOODING AND FLOOD RISK
Low-lying areas along San Francisco Bay’s shoreline, including the Airport, are subject to flooding during
periods of extreme high tides, storm surge, and waves; however, these occurrences are relatively rare in San
Francisco compared to areas prone to hurricanes or other major coastal storms, or with developed areas
near or below sea level. High bay water levels and wave conditions cause coastal flooding along the bay
shoreline. High water levels occur as a result of high astronomical tides coupled with storm surge and other
processes such as El Niño 423 conditions, which can elevate Pacific coast water levels during winter months.
Strong winds during storms can also generate waves that impact the shoreline and cause localized flooding
or erosion, particularly when the waves ride on a storm surge-elevated water surface. 424 Depending on the
intensity of each of these processes, as well as their timing relative to astronomic tides, storm surge can
result in bay water levels up to about 3 feet higher than astronomic tides alone.
“Riverine flooding” refers to flooding caused by prolonged or intense precipitation in upstream watersheds
that produces high flows in creeks and streams, such as the San Bruno and Millbrae channels. When the
flows exceed the capacity of these channels, floodwaters may overtop their banks and cause flooding of lowlying adjacent areas. In downstream reaches adjacent to San Francisco Bay, high tides that occur during peak

420
Geotechnical Consultants Incorporated, Preliminary Geologic Hazards and Geotechnical Assessment, Plot 700, North Access Road, San Francisco
International Airport (SFO), September 13, 2013.
421
Engeo and Geotechnical Consultants Incorporated, Geotechnical Report SFIA Airfield Operations Facility, San Francisco, California, March 30, 2012.
422
Engeo, Geotechnical Data Report, San Francisco International Airport (SFIA), SFO Consolidated Administration Campus, San Francisco, California,
revised June 11, 2013.
423
El Niño is a climate pattern that describes the unusual warming of surface waters in the eastern tropical Pacific Ocean.
424
AECOM and Telamon Engineering Consultants, Shoreline Protection Program Conceptual Design Study, prepared for the San Francisco
International Airport, March 2018.
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storm-related discharges can exacerbate riverine flooding by raising the riverine flood profile above the level
that may occur because of high discharge alone. 425
The 100-year floodplain denotes an area that has a 1 percent chance of being inundated during any 12month period. Floodplain zones (Special Flood Hazard Areas) are determined by the Federal Emergency
Management Agency (FEMA) and used to create Flood Insurance Rate Maps (FIRMs). These tools assist
communities in mitigating flood hazards through land use planning. FEMA also outlines specific regulations,
intended to be adopted by the local jurisdictions, for any construction, whether residential, commercial, or
industrial, within 100-year floodplains. Although the Airport is not geographically contiguous with San
Francisco, flood risk at the Airport is included on the City and County of San Francisco FIRM, which depicts
the 100-year flood zone. 426 A FIRM published by FEMA identifies a majority of the Airport as being within the
100-year flood hazard zone (see Figure 4.F-2), with water surface elevations for the 100-year flood ranging
from 11 feet to 14 feet NAVD88. 427 Select areas along the runways and at the inland edges of the Airport are
outside of the 100-year flood zone, but are within the 500-year flood zone. 428

FUTURE FLOOD RISK
SFO is vulnerable to flooding from extreme storms; sea-level rise will increase the frequency of these storms
and intensify the severity of potential flooding at the Airport. 429 During future floods, particularly those that
include sea-level rise, many stretches of the bay shoreline would be overtopped and experience landward bay
water inundation. The proposed project is designed to provide a shoreline protection system against 100-year
floods and incorporate protection for future sea-level rise based on the most recent flood risk projections.
The State of California released its Sea-Level Rise Guidance 2018 Update in 2018, which provides a sciencebased methodology for state and local governments to analyze and assess the risks associated with sea-level
rise, including ranges of sea-level rise projections for locations along the California coast. 430 Table 4.F-1 lists
the probabilistic projections of sea-level rise for the San Francisco Bay tidal gauge for low- and highemissions scenarios through 2080. Sea-level rise projections beyond 2050 are highly dependent on
assumptions regarding future global greenhouse gas emissions and future changes in the rate at which land
ice melts. Recognizing this uncertainty, the State of California Sea-Level Rise Guidance recommends an
adaptive management approach for development in areas that may be subject to sea-level rise beyond 2050.
Adaptive management is an iterative process that involves monitoring conditions to evaluate whether an
area could be inundated by sea-level rise and identifying actions to be implemented to ensure that the area
and existing structures are resilient to future flooding conditions.

425

Ibid.
FEMA, Luis Rodriguez, letter to Linda Yeung, Deputy City Administrator, January 28, 2011.
427
FEMA, National Flood Insurance Program Flood Insurance Rate Map, San Francisco County and Incorporated Areas, March 2021.
428
The 500-year flood zone has a 0.2 percent chance of being equaled or exceeded in any given year.
429
City and County of San Francisco, Sea-Level Rise Action Plan, March 2016, http://default.sfplanning.org/plans-and-programs/planning-for-thecity/sea-level-rise/160309_SLRAP_Final_ED.pdf.
430
California Natural Resources Agency and California Ocean Protection Council, State of California Sea-Level Rise Guidance 2018 Update, 2018.
426
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Table 4.F-1

Estimates of Sea-Level Rise for San Francisco Bay Relative to the Year 2000

Year

Likely Range (feet)a
66% probability sea
level rise is …

1-in-200 Chance (feet)b
0.5% probability sea level
rise meets or exceeds …

H++ Scenario
(feet)c

2040

0.8

1.3

1.8

2050

1.1

1.9

2.7

2060 Low Emissionsd

1.3

2.4

—

2060 High Emissions

1.5

2.6

3.9

2080 Low Emissions

1.8

3.9

—

2080 High Emissions

2.4

4.5

6.6

SOURCE:

California Natural Resources Agency and California Ocean Protection Council, State of California Sea-Level Rise Guidance 2018 Update, 2018.

NOTES:
a

The “Likely Range” shown is the value recommended by the State of California for low-risk aversion decisions, and represents the upper end of
the range of sea-level rise that has a 66% probability of occurring by the given year.
The “1-in-200 Chance” shown is the value recommended by the State for medium- to high-risk aversion decisions, and represents the feet of
sea-level rise that has a 0.5% probability of occurring by the given year.
c The “H++ Scenario” shown is the value recommended by the State for extreme-risk aversion decisions, and is a single scenario that does not
have an associated likelihood of occurrence as do the other probabilistic projections. The state recommends considering the H++ Scenario for
projects with a life span beyond 2050 that have a low tolerance for risk, such as major airports.
d The State recommends considering low- and high-emissions scenarios after 2050. The emissions scenarios are the same as those used by the
Intergovernmental Panel on Climate Change’s Fifth Assessment Report. The “High Emissions” value is consistent with a “business-as-usual”
future in which there are few global efforts to limit or reduce carbon dioxide emissions. The “Low Emissions” value is consistent with a future in
which global carbon dioxide emissions decline by about 70% between 2015 and 2050, to zero by 2080, and below zero thereafter.
b

The City and County of San Francisco Sea-Level Rise Coordinating Committee’s San Francisco Sea-Level Rise
Action Plan 431 has been prepared to guide City departments in their understanding of and adaptation to the
impacts of sea-level rise, and to identify the implications of sea-level rise for San Francisco’s residents,
visitors, economy, and waterfront. The sea-level rise action plan is the first step in developing a citywide sealevel rise adaptation plan, which will incorporate the adaptation strategies identified in the sea-level rise
action plan and help prioritize investments to best improve climate resilience while protecting economic and
environmental value.

TSUNAMI AND SEICHE
Tsunamis (seismic sea waves) are long-period waves that are typically caused by underwater seismic
disturbances, volcanic eruptions, or submerged landslides, which can travel at speeds of up to 500 miles per
hour. Tsunami wave heights are typically up to 3 feet in the open water and can be barely perceptible to
watercraft. Wave heights may increase to 30 feet or more when they reach land, potentially causing large
amounts of damage. 432 A seiche (a temporary disturbance in the water level) is caused by oscillation of the
surface of an enclosed body of water such as San Francisco Bay due to an earthquake or large wind event.
Seiches can result in long-period waves that cause run-up or overtopping of adjacent landmasses, similar to
tsunami run-up.
San Francisco may experience distant-, regional-, and local-source tsunamis. The Tsunami Annex to
San Francisco’s Emergency Response Plan defines a distant-source tsunami as one generated by an
431
City and County of San Francisco, San Francisco Sea-Level Rise Action Plan, March 2016, http://default.sfplanning.org/plans-andprograms/planning-for-the-city/sea-level-rise/160309_SLRAP_Final_ED.pdf.
432
City and County of San Francisco, Emergency Response Plan, an Element of the CCSF Emergency Management Program, Tsunami Annex, August
2016.
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earthquake or other source event located over 1,000 kilometers (621 miles) from San Francisco. 433 Travel
times for distant-source tsunamis vary from 4 to 15 hours. A regional-source tsunami results from a source
less than 621 miles from San Francisco and has a travel time of 1 to 2 hours. A near-source tsunami from a
source less than 62 miles from San Francisco could reach San Francisco within 10 to 15 minutes. The primary
tsunami threat to the San Francisco Bay Area is from a distant-source earthquake originating from a
subduction fault such as the Aleutian-Alaska-Cascadia Subduction Zone. 434 Approximately 94 percent of the
54 historic tsunamis to reach San Francisco were caused by distant source events and resulted in maximum
wave heights of 4 feet in San Francisco Bay. A near-source tsunami caused by a bay area earthquake is not
seen as a major threat to the city because the majority of Northern California’s faults are strike-slip 435 and are
less likely to cause damaging tsunamis. Certain areas of the Airport along the bay shoreline are within a
potential tsunami inundation zone; these areas include portions of taxiways and the eastern edge of the East
Field. 436

WATER QUALITY
Water quality in San Francisco Bay is saline and predominated by ocean influences. During periods of
significant runoff, substantial freshwater migrates into San Francisco Bay and can temporarily reduce the
salinity of waters to substantially less than ocean water. When tidal currents are constrained, such as at the
inlet of the Golden Gate, the behavior of the current can affect circulation, flushing action, and water
exchange, thereby influencing sedimentation and water quality characteristics within the bay. Waters in San
Francisco Bay are generally well oxygenated with typical concentrations of dissolved oxygen 437 ranging from 9
to 10 milligrams per liter (mg/L) during high periods of freshwater inflow, 7 to 9 mg/L during moderate
inflow, and 6 to 9 mg/L during the late summer months when freshwater inflows are lowest. 438
Various contaminants are transported into San Francisco Bay by several different sources including industrial
outfalls, municipal wastewater outfalls, municipal stormwater, upstream farming, upstream historic and
current mining discharges, legacy pollutants, 439 and various other pollutant sources. Mercury in the bay is
deposited from the atmosphere along with sediments transported from areas affected by historic gold
mining in the Central Valley and Sierra Nevada foothills. Sediment, plastics, metals, and pesticides are
washed into the bay from the surrounding communities during storms, and nutrients and low dissolved
oxygen water can enter the bay through discharges from wastewater collection systems. Dredging of bay
material can uncover and remobilize sediment-bound contaminants, such as mercury and polychlorinated
biphenyls (PCBs). 440
Suspended sediments and turbidity are a key component of the estuarine system, and these terms are often
used interchangeably. Turbidity refers to a number of different suspended particulates including plankton
433

Ibid.
Subduction zones are plate tectonic boundaries where two plates converge, and one plate is thrust beneath the other. This process results in
geohazards, such as earthquakes and volcanoes.
435
Strike-slip faults are vertical (or nearly vertical) fractures where the blocks of earth move mostly horizontally past one another.
436
California Geological Survey, Tsunami Hazard Area Map, https://maps.conservation.ca.gov/cgs/informationwarehouse/ts_evacuation/, accessed
July 12, 2021.
437
Dissolved oxygen is the amount of gaseous oxygen (O2) dissolved in the water. Adequate dissolved oxygen is important for good water quality;
when dissolved oxygen levels drop below 5.0 mg/L it can cause stress to aquatic life.
438
San Francisco Estuary Institute (SFEI), “Effects of Short-term Water Quality Impacts Due to Dredging and Disposal on Sensitive Fish Species in San
Francisco Bay,” SFEI Contribution 560, San Francisco Estuary Institute, Oakland, California, 2008.
439
Legacy pollutants are water quality constituents that are considered harmful to human health or the environment that were historically emitted by
industry or other human activities, and that are in general banned or significantly restricted from current usage. Examples include mercury, lead,
PCBs, and DDT.
440
San Francisco Estuary Institute, The Pulse of the Bay: Pollutant Pathways, SFEI Contribution 954, San Francisco Estuary Institute, Richmond, CA, 2019.
434
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and sediments. Suspended sediments refer to the actual sediment component in the water column. Most
near shore environments, and estuaries in particular, tend to have higher levels of turbidity or suspended
sediment loads than deeper ocean waters due to discharges from rivers, drainages, and the relative shallow
nature of the environment. Seasonal wind-generated waves in areas of shallow water depth, such as the
shoreline reaches bordering the airport, resuspend sediments and disperse them throughout the bay. 441
Several groups, including the San Francisco Estuary Institute and the U.S. Geological Survey, have monitored
suspended sediment loads throughout San Francisco Bay for many years and found that suspended
sediment concentrations in San Francisco Bay tend to be extremely variable and strongly correlated to
season and water depth. 442,443,444 Suspended sediment concentrations can range from well over 1,000 mg/L
near the bottom, to as little as 10 mg/L near the surface. 445 Water depths along the Airport are relatively
shallow, and suspended sediment loads are strongly influenced by nearshore discharges and wind- and
wave-generated sediment disruption. In areas with anoxic sediments, 446 disruption of the sediments can
decrease dissolved oxygen levels.
In accordance with Clean Water Act section 303(d) (discussed in Section 4.F.3, Regulatory Framework, p. 4.F-12),
states must present the U.S. Environmental Protection Agency (U.S. EPA) with a list of impaired water bodies,
defined as those water bodies that do not meet water quality standards. The State Water Resources Control
Board and San Francisco Bay Regional Water Quality Control Board have listed Lower San Francisco Bay as
an impaired water body for legacy concentrations of the chlorinated pesticides chlordane, dichlorodiphenyl-trichloroethane (DDT), dieldrin, dioxin compounds, furan compounds, the oil coolant
polychlorinated biphenyl (PCB), mercury, trash, and invasive species. 447 Total maximum daily loads (TMDL)
applicable to Lower San Francisco Bay have been developed and approved by the U.S. EPA for mercury and
PCBs. 448 The San Bruno Channel and the Millbrae Channel are not listed as impaired. 449 Lower San Francisco
Bay is not considered a sediment-sensitive water body and is not listed as impaired for sediment. 450

441
San Francisco Bay Regional Water Quality Control Board (RWQCB), Total Maximum Daily Load for PCBs in San Francisco Bay, Final Staff Report for
Proposed Basin Plan Amendment, www.swrcb.ca.gov/sanfranciscobay/water_issues/programs/TMDLs/sfbaypcbs/Staff_Report.pdf, February 13, 2008.
442
Buchanan, P.A., and M.A. Lionberger, Summary of Suspended-Sediment Concentration Data, San Francisco Bay, California Water Year 2004:
U.S. Geological Survey Data Series 226, 49 pp., 2006.
443
Buchanan and Ganju, Summary of Suspended-Sediment Concentration Data, San Francisco Bay, California Water Year 2003: U.S. Geological
Survey Data Series 113, 46 pp., 2005.
444
McKee, Ganju, Schoelhamer, Estimates of suspended sediment entering San Francisco Bay from the Sacramento and San Joaquin Delta, San
Francisco Bay California, Journal of Hydrology 323, pp. 325–352, 2006.
445
Buchanan, P.A., and M.A. Lionberger, Summary of Suspended-Sediment Concentration Data, San Francisco Bay, California Water Year 2004:
U.S. Geological Survey Data Series 226, 49 pp., 2006.
446
Anoxic sediments are sediments that occur where water contained in pores in soil or rock sediment is depleted of dissolved oxygen.
447
California State Water Resources Control Board, Final 2014/2016 California Integrated Report (Clean Water Act Section 303(d) List/305(b) Report),
https://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2014_2016.shtml, accessed June 23, 2021.
448
A total maximum daily load is a regulatory term in the U.S. Clean Water Act that describes a plan for restoring impaired waters. The TMDL identifies
the maximum amount of a pollutant that a body of water can receive while still meeting water quality standards.
449
California State Water Resources Control Board, Final 2014/2016 California Integrated Report (Clean Water Act Section 303(d) List/305(b) Report),
https://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2014_2016.shtml, accessed June 23, 2021.
450
State Water Resource Control Board, Final 2014 and 2016 Integrated Report (CWA Section 303(d) List/305(b) Report),
https://www.waterboards.ca.gov/water_issues/programs/tmdl/2014_16state_ir_reports/category5_report.shtml, accessed June 18, 2021.
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4.F.3

Regulatory Framework

FEDERAL AND STATE
CLEAN WATER ACT
In 1972, the Clean Water Act established the basic structure for regulating discharges of pollutants into the
waters of the United States and gave the U.S. EPA the authority to implement pollution control programs.
The Clean Water Act sets water quality standards for contaminants in surface waters. The statute
incorporates a variety of regulatory and non-regulatory tools to reduce direct pollutant discharges into
waterways, to finance municipal wastewater treatment facilities, and to manage polluted runoff. The U.S.
EPA has delegated responsibility for implementation of portions of the Clean Water Act, including water
quality control planning and programs in California, to the State Water Resources Control Board (state board)
and the nine regional boards. Water quality standards applicable to the proposed project are listed in the
Water Quality Control Plan for the San Francisco Bay Basin (Basin Plan), as discussed below.

CLEAN WATER ACT SECTION 303(D) AND TOTAL MAXIMUM DAILY LOADS
In accordance with Clean Water Act section 303(d), states must present the U.S. EPA with a list of impaired
water bodies, defined as those water bodies that do not meet water quality standards. The Clean Water Act
requires the development of total maximum daily loads to improve the water quality of impaired water
bodies. Implementation of this program in the project area is conducted by the San Francisco Bay Regional
Water Quality Control Board (regional board) and is discussed below.

CLEAN WATER ACT SECTION 401 – WATER QUALITY CERTIFICATION
Clean Water Act section 401 requires compliance with state water quality standards for actions within state
waters. Compliance with the water quality standards required under section 401 is a condition for issuance
of a section 404 permit, as described below. Under Clean Water Act section 401, every applicant for a federal
permit or license for any activity that may result in a discharge to a water body must obtain a State Water
Quality Certification that the proposed activity will comply with state water quality standards.

CLEAN WATER ACT SECTION 402 – NPDES PERMITS
Clean Water Act section 402 authorizes the U.S. EPA to establish a nationwide surface water discharge permit
program for municipal and industrial point sources known as the NPDES program. Under section 402, the
regional board has set standard conditions for each permittee in the bay area, including effluent limitation
and monitoring programs. Discharges of stormwater and dewatering effluent from the proposed project
would be subject to the NPDES permits described below.

CLEAN WATER ACT SECTION 404 – DREDGING OR FILLING OF NAVIGABLE WATERS OF THE U.S.
Under Clean Water Act section 404, a Department of the Army permit must be obtained from the U.S. Army Corps
of Engineers (USACE) for the discharge of dredged or fill material into waters of the United States, including
wetlands. The discharge of dredged or fill material typically means adding into waters of the United States
materials such as concrete, dirt, rock, pilings, or side cast material for the purpose of replacing an aquatic area
with dry land. Activities typically regulated under section 404 include the use of construction equipment such as
bulldozers, and the leveling or grading of sites where jurisdictional waters occur. Construction activities
conducted in the bay below the high tide line would be subject to Clean Water Act section 404.
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USACE reviews applications for permits in accordance with section 404 guidelines, which have been
established by USACE and the U.S. EPA. To issue a permit under section 404, USACE must ensure that any
discharge will not violate the state’s water quality standards. Therefore, in California, the proponent of any
activity that may result in a discharge to surface waters of the United States must obtain water quality
certification or a waiver of certification from the regional board (pursuant to Clean Water Act section 401). The
Airport would be required to obtain a permit from USACE under Clean Water Act section 404, as well as a
section 401 water quality certification from the regional board, to conduct any work below the high tide line.

DREDGING REGULATION
Dredging of sediment under the proposed project would be subject to the regulatory standards and
permitting requirements described below.

LONG-TERM MANAGEMENT STRATEGY FOR THE PLACEMENT OF DREDGED MATERIAL IN THE
SAN FRANCISCO BAY REGION
As noted above, dredging or filling in San Francisco Bay waters or adjacent waters of the United States,
including wetlands, is regulated under Clean Water Act section 404, along with other state laws and
regulations. In 1990, U.S. EPA, USACE, the regional board, the San Francisco Bay Conservation and
Development Commission (BCDC), and the state board joined with navigation interests, fishing groups,
environmental organizations, and other interested parties to form the Long-Term Management Strategy
program for dredged material from the San Francisco Bay Area. The goals of the strategy include maintaining
in an economically and environmentally sound manner those channels necessary for navigation in the San
Francisco Bay and Estuary and eliminating unnecessary dredging activities in the bay and estuary,
conducting dredged material disposal in the most environmentally sound manner, maximizing the use of
dredged material as a resource, and maintaining the cooperative permitting framework for dredging and
disposal applications.
Dredging or disposal of dredged material in South San Francisco Bay is usually restricted to between June 1
and November 30 to protect the beneficial uses of San Francisco Bay. 451 The Long-Term Management
Strategy set a long-term in-bay dredged material disposal volume of 1.25 million cubic yards per year. 452
From 2001 to 2012, in-bay disposal volumes were successfully reduced from 2.8 million cubic yards to the
target of 1.25 million cubic yards. Since 2012, the amount of in-bay disposal has continued to be below the
1.25 million cubic yards target set forth in the Long-Term Management Strategy. 453
As part of implementing the Long-Term Management Strategy, the interagency Dredged Material
Management Office (DMMO) was established to substantially streamline the application and permitting
process for dredging and disposal projects.

DREDGED MATERIAL MANAGEMENT OFFICE
The DMMO is a joint program of BCDC, the regional board, California State Lands Commission, USACE, and
the U.S. EPA. The California Department of Fish and Wildlife, the National Marine Fisheries Service, and the
U.S. Fish and Wildlife Service also provide advice and expertise to the process. The goal of this interagency
group is to increase efficiency and coordination among the member agencies and to foster a comprehensive
451

National Marine Fisheries Service, Long-Term Management Strategy Biological Opinion Addendum, 2015.
Ibid.
453
San Francisco Estuary Institute, The Pulse of the Bay: Pollutant Pathways, SFEI Contribution #954, San Francisco Estuary Institute, Richmond, CA, 2019.
452
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and consolidated approach to handling dredged material management issues. Through the DMMO,
applicants for dredging activities fill out one application form that the member agencies then jointly review
before issuing their respective authorizations. The Dredge Material Reuse/Disposal Application serves as,
and is accepted for, a number of permits, including: (1) section 404 or section 10 dredging authorization by
the San Francisco District Corps, (2) an administrative dredging permit for BCDC, (3) the regional board
section 401 water quality certification or waste discharge requirement, and (4) a dredging project lease from
the California State Lands Commission.
The purpose of the DMMO is to cooperatively review sediment quality sampling plans, review the results of
sediment sampling, and make suitability determinations for material proposed for disposal. 454 Suitability is
based on physical characteristics (grain size, total organic carbon, and total solids), bulk sediment chemistry,
and benthic and water column toxicity testing. Suitability is also measured against bioaccumulation triggers
and TMDL values for seven contaminant classes: mercury, total PCBs, total polycyclic aromatic hydrocarbons
(PAHs), total DDTs, total chlordane, dieldrin, and dioxins. Thresholds for mercury, PCBs, and PAHs are based
on bay ambient sediment contaminant concentrations determined via the Regional Monitoring Program for
Water Quality in San Francisco Bay and are updated as new data become available. The sediment testing
program 455 also meets the national testing guidelines of the Inland Testing Manual 456 and the Ocean Testing
Manual, 457 and allows less frequent testing where existing data consistently show contaminant levels are
below the screening guideline values. 458
’

’

Due to the water quality impairment of the bay, the following sediment testing and assessment requirements
specified in the Basin Plan 459 also apply to dredging and disposal of dredged material in the bay.


Mercury – Sediment dredging and disposal. The allocation for sediment dredging and disposal is both
mass-based and concentration-based. The mercury concentration in dredged material disposed of in the
bay must not exceed the 99th percentile mercury concentration of the previous 10 years of bay sediment
samples collected through the Regional Monitoring Program (excluding stations outside the bay like the
Sacramento River, San Joaquin River, Guadalupe River, and Standish Dam stations). Prior to disposal, the
material must be sampled and analyzed according to the procedures outlined in the 2001 USACE
document Guidelines for Implementing the Inland Testing Manual in the San Francisco Bay Region. All in-bay
disposal of dredged material must comply with the Long-Term Management Strategy sampling and
analysis requirements to assess whether material placed in the bay would violate water quality standards
and be suitable for unconfined aquatic disposal. Furthermore, the process of dredging and disposing of
dredged material in the bay may enhance biological uptake and methylmercury exposure. To address this
concern, permitted dredging and disposal operations are required to demonstrate that their activities are
accomplished in a manner that does not increase bioavailability of mercury. As part of this demonstration,
the waste discharge requirements for such operations include requirements to conduct an assessment to
better understand how proposed operations affect mercury fate, transport, and biological uptake.

454
U.S. Army Corps of Engineers, Long-Term Management Strategy for the Placement of Dredged Material in the San Francisco Bay Region, South Pacific
Division, Final Long-Term Management Strategy Management Plan, July 2001.
455
Dredged Material Management Office, Guidelines for Implementing the Inland Testing Manual in the San Francisco Bay Region, September 2001.
456
U.S. Environmental Protection Agency/ U.S. Army Corps of Engineers, Evaluation of Dredged Material Proposed for Ocean Disposal Testing Manual.
Inland Testing Manual, EPA-823-B-98-004, Office of Water 4305, 1998.
457
U.S. Environmental Protection Agency/ U.S. Army Corps of Engineers, Evaluation of Dredged Material Proposed for Ocean Disposal Testing Manual,
EPA503/8-91/001, Office of Water 4504F, 1991.
458
San Francisco Estuary Institute, The Pulse of the Bay: Pollutant Pathways, SFEI Contribution 954, San Francisco Estuary Institute, Richmond, CA: 2019.
459
San Francisco Bay Regional Water Quality Control Board, San Francisco Bay Basin (Region 2) Water Quality Control Plan (Basin Plan), incorporating
all amendments approved by the Office of Administrative Law as of May 4, 2017.
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PCBs – Sediment Dredging and Disposal. The concentration of PCBs in dredged material disposed of in
the bay must not exceed the 99th percentile PCBs concentration of the previous 10 years of bay sediment
samples collected through the Regional Monitoring Program (excluding stations outside the bay like the
Sacramento River, San Joaquin River, Guadalupe River, and Standish Dam stations). Prior to disposal, the
material must be sampled and analyzed according to the procedures outlined in the 2001 USACE
document Guidelines for Implementing the Inland Testing Manual in the San Francisco Bay Region. All inbay disposal of dredged material must comply with the Guidelines’ Section 4.20, Dredging and Disposal
of Dredged Sediment, including the Long-Term Management Strategy. Additionally, dredged material
dischargers are required to conduct or cause to be conducted studies to fill critical data needs identified
in the Adaptive Implementation section.

The roles, responsibilities, and jurisdictions of the DMMO agencies differ, depending primarily on the
proposed dredged material disposal or reuse site. As a result, member agencies may play only an advisory
role in certain aspects of the permitting process. Decisions made by the DMMO do not in any way supersede
the primary roles of the permitting agencies, which remain free to accept or reject recommendations,
including those of the DMMO staff. In practice, however, the discussions at the DMMO meetings help inform
the permitting agencies of specific concerns and issues of the member agencies, often before finalization of
project documents. This encourages and facilitates necessary project modifications at an early stage in
project planning when such changes are more easily and economically accomplished. The DMMO facilitates
the processing of dredging permit applications within existing laws, regulations, and policies. It was
specifically designed to provide a mechanism for consistent review of permit applications through
coordinated efforts by DMMO member agencies. It also provides a mechanism to allow the involvement and
participation of permit applicants and interested parties during the application process. All applicable
regulatory authority and processes of the member agencies remain in full force and effect.

RIVERS AND HARBORS ACT
Section 10 of the Rivers and Harbors Act of 1899 prohibits work affecting the course, location, conditions, or
capacity of navigable waters of the United States without a permit from USACE. Navigable waters under the
act are those subject to the ebb and flow of the tide and/or are presently used, or have been used in the past,
or may be susceptible for use to transport interstate or foreign commerce. Examples of activities requiring a
permit from USACE are the construction of any structure in or over any navigable water; excavation or
deposition of materials in such waters; and various types of work performed in such waters, including
placement of fill and stream channelization. Construction activities conducted in the bay below the high tide
line would be subject to Rivers and Harbors Act section 10. The Airport would be required to obtain a permit
under Rivers and Harbors Act section 10 from USACE to conduct any work within its jurisdiction.

EXECUTIVE ORDER 11988
Under Executive Order 11988, FEMA is responsible for management of floodplain areas 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 10-year floodplain). FEMA is a federal agency whose overall mission is to
support citizens and first responders to ensure that the United States builds, sustains, and improves
capabilities to prepare for, protect against, respond to, recover from, and mitigate all hazards. With regard to
flooding, FEMA provides information, guidance, and regulation associated with flood prevention, mitigation,
and response. Under Executive Order 11988, FEMA requires that local governments covered by the federal
flood insurance program pass and enforce a floodplain management ordinance that specifies minimum
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requirements for any construction within the 100-year floodplain. Through its Flood Insurance and
Mitigation Administration, FEMA manages the National Flood Insurance Program, which includes flood
insurance, floodplain management, and flood hazard mapping functions. FEMA maps 100-year floodplains
within its jurisdiction and provides flood insurance rate information via FIRMs.

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM WASTE DISCHARGE REGULATIONS
As discussed above, Clean Water Act section 402 established the NPDES program to protect the water quality
of receiving waters. The NPDES program requires all facilities that discharge pollutants into waters of the
United States to obtain a permit. The permit provides two levels of control – technology-based limits and
water-quality-based limits – to control discharge of pollutants to protect water quality. Technology-based
limits are based on the ability of dischargers in the same category to treat wastewater, while water-qualitybased limits are required if technology-based limits are not sufficient to protect the water body. Waterquality-based effluent limitations required to meet water quality criteria in the receiving water are based on
criteria specified in the National Toxics Rule, the California Toxics Rule, and the Basin Plan. NPDES permits
must also incorporate TMDL waste load allocations when they are developed. In California, the state board
and the regional boards implement and enforce the NPDES program. 460 To ensure that Airport activities do
not degrade water quality, the Airport has implemented pollutant controls in accordance with the NPDES
permit, applicable both to the Airport and to all Airport tenants and operators (with the exception of the
United Airlines Maintenance Operations Center 461). These controls apply to sanitary wastewater, industrial
wastewater, and stormwater generated during construction activities and Airport operations. The NPDES
permits relevant to the proposed project are described below.

NPDES CONSTRUCTION GENERAL PERMIT
California adopted the Construction General Permit on September 2, 2009 (Order 2009-0009- DWQ, as
amended by orders 2010-0014-DWQ and 2012-0006-DWQ). The Construction General Permit regulates
stormwater management at construction sites. Dischargers whose projects disturb 1 acre or more 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 acre or more, must obtain coverage under the Construction General Permit. Construction activity
subject to this permit includes clearing, grading, and disturbances to the ground, such as stockpiling or
excavation, as well as construction of buildings and linear underground projects, including installation of
water pipelines and other utility lines.
In the project area, the Construction General Permit is implemented and enforced by the regional board,
which administers the stormwater permitting program. To obtain coverage under this permit, project
operators must electronically file permit registration documents, which include a notice of intent, a SWPPP
(Construction SWPPP), and other compliance-related documents. The Construction SWPPP identifies best
management practices (BMPs) that must be implemented to reduce construction effects on receiving water
quality based on potential pollutants. The BMPs include both sediment and erosion control measures and
other measures to control potential chemical contaminants. Examples of typical construction BMPs include
scheduling or limiting certain activities to dry periods, installing sediment barriers such as silt fences and
fiber rolls, and maintaining equipment and vehicles used for construction. Non-stormwater management
measures include installing specific discharge controls during certain activities, such as paving operations,
460
San Francisco Bay Regional Water Quality Control Board, San Francisco Bay Basin (Region 2) Water Quality Control Plan (Basin Plan), incorporating
all amendments approved by the Office of Administrative Law as of May 4, 2017.
461
Ibid.
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and vehicle and equipment washing and fueling. The Construction SWPPP also describes the BMPs to reduce
pollutants in stormwater discharges after all construction phases have been completed at the site
(postconstruction BMPs).
The Construction General Permit includes requirements for a site-specific risk-level assessment, 462 an active
stormwater effluent monitoring and reporting program during construction (for Risk Level 2 and 3 sites), rain
event action plans for certain higher risk sites, 463 and numeric effluent limitations for pH and turbidity as well
as requirements for qualified professionals who prepare and implement the plan. A state-certified Qualified
SWPPP Developer (QSD) must prepare the risk assessment and Construction SWPPP, and a state-certified
Qualified SWPPP practitioner (QSP) must oversee implementation of the Construction SWPPP.

NPDES INDUSTRIAL GENERAL PERMIT
In November 1990, as part of the Clean Water Act, the U.S. EPA published final regulations that establish
application requirements for stormwater permits. The regulations require specific categories of industrial
facilities, which discharge stormwater to obtain coverage under the NPDES General Permit No. CAS000001
for Discharges of Storm Water Associated with Industrial Activities (NPDES Industrial Permit or IGP). The
NPDES Industrial Permit requires regulated facilities to (among other things):


Prepare and maintain a SWPPP (discussed below);



Implement stormwater BMPs to minimize discharge of pollutants in runoff;



Conduct regular inspections of the facility during both wet and dry weather;



Collect and analyze samples of runoff at least twice per year from each discharge location; and



Prepare and submit annual reports on stormwater management activities.

Industrial facilities that discharge stormwater either directly to surface waters or indirectly, must be covered
by a permit. This includes the discharge of “sheet flow” through a drainage system or other conveyance. The
permit also prohibits non-stormwater discharges into the industrial stormwater system and is intended to
authorize discharges composed entirely of industrial stormwater.
The NPDES General Permit requires dischargers to file a notice of intent requesting coverage under this
permit. The General Permit also requires dischargers to prepare and implement both an Industrial SWPPP
and a Monitoring and Reporting Program and to submit these plans to the regional board. Stormwater
discharges at SFO are currently regulated by an NPDES Permit (Order R2-2018-0045, Permit Number
CA0038318) issued by the regional board for wastewater discharges associated with the MLTP.

SWPPP for Industrial Activities
SFO has developed an Industrial SWPPP that conforms to the requirements in the Airport’s NPDES permit
and provides for stormwater discharges associated with industrial activities (General Industrial Permit). To
prevent degradation of surface water and groundwater quality from the transport of pollutants in
stormwater as a result of construction and ongoing industrial activities at the Airport, the Airport has
462
The Construction General Permit defines three levels of risk (Risk Levels 1, 2, and 3) that may be assessed for a construction site. Risk is calculated
based on the “project sediment risk,” which determines the relative amount of sediment that can be discharged given the project and location
details, and the “receiving water risk” (the risk sediment discharges pose to the receiving waters). Risk Level 1 corresponds to a low risk, Risk Level 2
to a moderate risk, and Risk Level 3 to a high risk.
463
Those sites that have a high potential for mobilizing sediment in stormwater and drain to a sediment-sensitive water body.
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adopted and implements the SWPPP for Industrial Activities (Industrial SWPPP). The Industrial SWPPP
identifies pollutant sources associated with typical activities that may affect stormwater quality and
provides BMPs to reduce pollutants in stormwater discharges to avoid degrading the quality of receiving
waters. A stormwater BMP is any program, technology, process, siting criterion, operating method, measure,
or device that prevents or mitigates stormwater pollution and that addresses source control, pollutant
control, and treatment control.
The Airport’s Bay Pollution Prevention Program (BPPP) Section, discussed in more detail below, manages
compliance with the Industrial SWPPP and conducts all inspections, monitoring, and reporting activities
required to ensure consistency with the water quality standards and stormwater requirements specified in
the NPDES permit. No discharge or disposal of dewatering effluent may occur without prior inspection and
approval from the BPPP or MLTP staff. The Airport also provides stormwater pollution prevention training to
ensure that necessary information is disseminated to all parties responsible for implementing the Industrial
SWPPP.
The Industrial SWPPP includes a list of potential pollution-causing activities at the Airport associated with
ongoing operations, and the locations of these activities. Activity-specific BMPs must be implemented for
these typical operations and include specific BMPs to address pollutants associated with all of the following:


Maintenance activities



Aircraft de-icing



Fueling activities



Airfield runway de-rubberizing operations



Storage of chemicals and equipment



New pipe and public water system flushing



Equipment, vehicle, and airplane washing
activities



General surface cleaning



Vacuum scrubbing and pressure-washing
activities



Vehicle parking



Sanitary and janitorial services



Firefighting activities



Cargo handling



Maintenance of bioswales



Landscaping and pest control

Because of the numerous daily aircraft and vehicle fueling activities at SFO, fuel spills occur periodically. As
required by the Industrial SWPPP, the Airport has instituted procedures to minimize discharges of these
materials to surface water bodies, which consist primarily of prompt spill reporting and response so that
spills are not allowed to enter the storm drain system.
The Industrial SWPPP includes construction guidelines for construction activities conducted on Airport
property. Construction SWPPP Guidelines (Appendix S of the Industrial SWPPP) include requirements and
guidelines for preparing site-specific SWPPPs to address stormwater discharges and avoid the release or
transport of pollutants associated with construction activity (e.g., sediment). Pursuant to the Construction
SWPPP Guidelines, each construction project at the Airport is required to manage and control site runoff.
Small construction projects (disturbing less than 1 acre) must implement an erosion and sediment control
plan. Construction projects disturbing 1 acre of soil or more, or projects that are a part of a larger common
plan of development must obtain coverage under the Construction General Permit and implement a sitespecific Construction SWPPP developed, amended, and revised by a state-certified QSD. The Construction
SWPPP Guidelines also include procedures for handling and disposing of groundwater, tidal infiltration, or
stormwater associated with construction-related or operational dewatering activities. Those procedures
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include testing the water quality, then based on the results of the testing, either pumping or off-hauling to
the MLTP Industrial Plant, discharging to the industrial collection system, discharging to the stormwater
system, or off-hauling to an approved disposal facility.
The site-specific Construction SWPPP must also contain a description of all post-construction BMPs for the
project. These BMPs must consist of permanent features designed to minimize pollutant discharges,
including sediment, for the site after construction has been completed. As most construction sites at the
Airport are usually paved, post-construction BMPs mainly include treatment of stormwater runoff using
detention basins or ponds and ensuring that runoff from industrial areas and floor drainage are not
discharged to the stormwater conveyance system. When construction is complete, curb and gutter
stormwater collection systems and catch basins will provide stormwater drainage for developed areas, and
each site will drain to the Airport’s stormwater collection system.
The Construction SWPPP Guidelines are intended to supplement, not replace, the Construction General
Permit requirements. Plans for large and small construction projects are submitted to the BPPP for review
and approval before the start of construction and for monitoring and evaluation of BMP effectiveness during
construction activities. If additional or revised BMPs are deemed necessary as part of evaluation and/or
inspection, the corrective actions required are described and the dates the corrective actions are to be
implemented are provided. Once a construction project is completed, stormwater discharges from that
drainage area are again subject to the Airport’s Industrial SWPPP.

BAY POLLUTION PREVENTION PROGRAM
The stormwater requirements of the Airport’s NPDES permit and Industrial SWPPP apply to discharges by
tenants and operators in addition to Airport discharges. Ongoing monitoring and reporting at the Airport are
required to evaluate the Airport for its compliance with the NPDES permit. To manage compliance with the
NPDES permit and the associated stormwater requirements detailed in the Industrial SWPPP, the Airport
created the BPPP Compliance Section (BPPP). 464
The BPPP is responsible for ensuring that the BMPs identified in the Airport’s Industrial SWPPP and sitespecific Construction SWPPPs (for construction activities) are properly implemented and maintained. As
such, the BPPP conducts routine inspections of all industrial areas at the Airport to identify potential SWPPP
issues and recommend BMP improvements to the tenants and operators, as necessary. The BPPP also
modifies the SWPPPs as required following evaluation, monitoring, and/or inspection.
The BPPP manager is responsible for managing, coordinating, disseminating information, and updating the
Industrial SWPPP. The BPPP manager serves as the primary point of contact with federal and state officials,
the Airport’s SWPPP representatives, Airport project managers, tenants, and contractors. The BPPP manager
is also responsible for Airport implementation of the Airport’s Construction SWPPP Guidelines; monitoring,
maintenance, and upgrades of BMPs; coordination of Airport personnel training; and verification of
contractor implementation of the site-specific Construction SWPPPs.

PORTER-COLOGNE WATER QUALITY CONTROL ACT
The Porter-Cologne Water Quality Control Act (Division 7 of the California Water Code) provides for
protection of the quality of waters of the State of California for use and enjoyment by the people of
464

SFO Bay Pollution Prevention Program, https://sfoconnect.com/sfo-bay-pollution-prevention-program, accessed July 12, 2021.
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California. The act also establishes provisions for a statewide program for the control of water quality,
recognizing that waters of the state are increasingly influenced by interbasin water development projects
and other statewide considerations, and that factors such as precipitation, topography, population,
recreation, agriculture, industry, and economic development vary regionally within the state. The statewide
program for water quality control is therefore administered most effectively on a local level with statewide
oversight. Within this framework, the act establishes the authority of the state board and the nine regional
boards. The state board administers water rights, sets state policy for water pollution control, and
implements various water quality functions throughout the state, while the regional boards conduct
planning, permitting, and most enforcement activities.

SAN FRANCISCO BAY WATER QUALITY CONTROL PLAN (BASIN PLAN)
The Porter-Cologne Water Quality Control Act requires the state board and/or the regional boards to adopt
statewide and/or regional water quality control plans, the purpose of which is to establish water quality
objectives for specific water bodies. The regional board has prepared the Water Quality Control Plan for the
San Francisco Bay Basin (the Basin Plan) that identifies existing and potential beneficial uses for surface and
ground waters and provides numerical and narrative water quality objectives designed to protect those uses.
The project site is located adjacent to the Lower Basin of San Francisco Bay (Lower San Francisco Bay).
Beneficial uses of Lower San Francisco Bay include industrial service supply, commercial and sport fishing,
shellfish harvesting, estuarine habitat, fish migration, preservation of rare and endangered species, fish
spawning, wildlife habitat, water contact recreation, water non-contact recreation, and navigation. 465 All
surface waters within the region must comply with objectives for many physical/chemical conditions or
pollutants, including floating material, oil and grease, pH, 466 and turbidity, among others. The regional board
has also identified numerical water quality objectives for mercury and PCBs in San Francisco Bay.
Table 4.F-2 summarizes key water quality objectives.

MCATEER-PETRIS ACT
The McAteer-Petris Act of 1965 established BCDC as a temporary state agency in charge of preparing the San
Francisco Bay Plan (Bay Plan). In 1969, the act was amended to make BCDC a permanent state agency and to
incorporate the policies of the Bay Plan into state law. Under the McAteer-Petris Act and the Bay Plan, any
agency or individual proposing to place fill in the bay or extract materials from, or to substantially change the
use of any water, land, or structure in BCDC’s jurisdiction is required to secure a San Francisco Bay Permit.

BCDC PERMITS
BCDC grants San Francisco Bay Permits for projects that are necessary to the safety, welfare, or health of the
public in the entire bay area or are consistent with the provisions of the implementing regulations and the
Bay Plan. BCDC has jurisdiction over the bay waters and shoreline areas on or around several parts of the
project site and a permit from BCDC will be required.
The type of permit issued depends on the nature and scope of the proposed activities. The proposed project
would require a Major Permit under the McAteer-Petris Act for any activities within 100 feet inland of the bay
465
San Francisco Bay Regional Water Quality Control Board, Water Quality Control Plan (Basin Plan) for the San Francisco Bay Basin, plan and
amendments adopted through May, 2017.
466
pH (from potential of Hydrogen) provides a measure on a scale from 0 to 14 of the acidity or alkalinity of a solution, where 7 is neutral, greater than
7 is more basic (or alkaline), and less than 7 is more acidic.

Case No. 2020-004398ENV

SFO Shoreline Protection Program

4.F-20

Draft EIR
August 2022

Chapter 4. Environmental Setting, Impacts, and Mitigation Measures
4.F. Hydrology and Water Quality

shoreline that involve the extraction of material, the addition of fill, or a substantial change in the use of
water, land, or structures in the bay, including dredging activities. A Major Permit is a permit that is issued for
work that is more extensive than a minor repair or improvement.
Table 4.F-2

Water Quality Objectives San Francisco Bay

Physical or Chemical
Condition or Pollutant

Water Quality Objective

TMDL?

Floating Material

Waters shall not contain floating material, including solids, liquids, foams, and scum, in
concentrations that cause nuisance or adversely affect beneficial uses.

No

Oil and Grease

Waters shall not contain oils, greases, waxes, or other materials in concentrations that
result in a visible film or coating on the surface of the water or on objects in the water,
that cause nuisance, or that otherwise adversely affect beneficial uses.

No

pH

The pH shall not be depressed below 6.5 nor raised above 8.5. This encompasses the
pH range usually found in waters within the basin. Controllable water quality factors
shall not cause changes greater than 0.5 units in normal ambient pH levels.

No

Turbidity

Waters shall be free of changes in turbidity that cause nuisance or adversely affect
No
beneficial uses. Increases from normal background light penetration or turbidity
relatable to waste discharge shall not be greater than 10 percent in areas where natural
turbidity is greater than 50 nephelometric turbidity unit (NTU).

Mercury

Objective: 0.2 milligram mercury per kilogram fish tissue/0.03 milligram mercury per
kilogram of fish

Yes

TMDL (suspended sediment target): 0.2 milligram mercury per kilogram dry sediment;
San Francisco Airport Treatment Plant Wasteload Allocation: 0.051 kilograms per year
Polychlorinated
biphenyls (PCBs)

Objective: Controllable water quality factors shall not cause a detrimental increase in
toxic substances found in bottom sediments or aquatic life.

Yes

TMDL: 10 kilograms per year for San Francisco Bay; San Francisco Airport Treatment
Plant Wasteload Allocation: 0.002 kilograms per year
SOURCE:

San Francisco Bay Regional Water Quality Control Board, San Francisco Bay Basin (Region 2) Water Quality Control Plan (Basin Plan),
incorporating all amendments approved by the Office of Administrative Law as of May 4, 2017.

SAN FRANCISCO BAY PLAN
BCDC completed and adopted the Bay Plan in 1968. The Bay Plan has been periodically amended during the
past 40 years. Several policies of the Bay Plan are aimed at protecting the bay’s water quality, safety of fills,
and guiding the dredging activities of the bay’s sediment. The Bay Plan policies that are most relevant to the
proposed project with respect to water quality and hydrology are as follows:

Water Quality


Bay water pollution should be prevented to the greatest extent feasible. The bay's tidal marshes, tidal
flats, and water surface area and volume should be conserved and, whenever possible, restored and
increased to protect and improve water quality. Fresh water inflow into the bay should be maintained at
a level adequate to protect bay resources and beneficial uses.
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Water quality in all parts of the bay should be maintained at a level that will support and promote the
beneficial uses of the bay as identified in the regional board's Water Quality Control Plan, San Francisco
Bay Basin and should be protected from all harmful or potentially harmful pollutants. The policies,
recommendations, decisions, advice and authority of the state board and the regional board, should be
the basis for carrying out BCDC's water quality responsibilities.



New projects should be sited, designed, constructed and maintained to prevent or, if prevention is
infeasible, to minimize the discharge of pollutants into the bay by: (a) controlling pollutant sources at the
project site; (b) using construction materials that contain nonpolluting materials; and (c) applying
appropriate, accepted and effective best management practices, especially where water dispersion is
poor and near shellfish beds and other significant biotic resources.



When approving a project in an area polluted with toxic or hazardous substances, BCDC should
coordinate with appropriate local, state and federal agencies to ensure that the project will not cause
harm to the public, to bay resources, or to the beneficial uses of the bay.



BCDC should support the efforts of federal, state, and local agencies in developing non-point source
pollution control programs.



To protect the bay and its tributaries from the water quality impacts of nonpoint source pollution, new
development should be sited and designed consistent with standards in municipal stormwater permits
and state and regional stormwater management guidelines, where applicable, and with the protection of
bay resources. To offset impacts from increased impervious areas and land disturbances, vegetated
swales, permeable pavement materials, preservation of existing trees and vegetation, planting native
vegetation and other appropriate measures should be evaluated and implemented where appropriate.



Whenever practicable, native vegetation buffer areas should be provided as part of a project to control
pollutants from entering the bay, and vegetation should be substituted for rock riprap, concrete, or other
hard surface shoreline and bank erosion control methods where appropriate and practicable.

Dredging


Disposal of dredged materials should be encouraged in non-tidal areas where the materials can be used
beneficially, or in the ocean. Disposal in the tidal areas of the bay should be authorized when BCDC can
find that (a) the applicant has demonstrated that non-tidal and ocean disposal is infeasible because
there are no alternate sites available or likely to be available for use in a reasonable period, or the cost of
disposal at alternate sites is prohibitively expensive; (b) disposal would be at a site designated by BCDC;
(c) the quality and volume of the material to be disposed is consistent with the advice of the regional
board; and (d) the period of disposal is consistent with the advice of the California Department of Fish
and Wildlife and the National Marine Fisheries Service.

Bay Fill


Adequate measures should be provided to prevent damage from sea-level rise and storm activity that
may occur on fill or near the shoreline over the expected life of a project. BCDC may approve fill that is
needed to provide flood protection for existing projects and uses. New projects on fill or near the
shoreline should either be set back from the edge of the shore so that the project will not be subject to
dynamic wave energy, be built so the bottom floor level of structures will be above a 100-year flood
elevation that takes future sea-level rise into account for the expected life of the project, be specifically
designed to tolerate periodic flooding, or employ other effective means of addressing the impacts of
future sea-level rise and storm activity. Rights-of-way for levees or other structures protecting inland
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areas from tidal flooding should be sufficiently wide on the upland side to allow for future levee
widening to support additional levee height so that no fill for levee widening is placed in the bay.


Any proposed filling or dredging project in a subtidal area should be thoroughly evaluated to determine
the local and bay-wide effects of the project on: (a) the possible introduction or spread of invasive
species; (b) tidal hydrology and sediment movement; (c) fish, other aquatic organisms and wildlife; (d)
aquatic plants; and (e) the bay's bathymetry. Projects in subtidal areas should be designed to minimize
and, if feasible, avoid any harmful effects.

Climate Change


When planning shoreline areas or designing larger shoreline projects, a risk assessment should be
prepared by a qualified engineer and should be based on the estimated 100-year flood elevation that
takes into account the best estimates of future sea-level rise and current flood protection and planned
flood protection that will be funded and constructed when needed to provide protection for the
proposed project or shoreline area. A range of sea-level rise projections for mid-century and end of
century based on the best scientific data available should be used in the risk assessment. Inundation
maps used for the risk assessment should be prepared under the direction of a qualified engineer. The
risk assessment should identify all types of potential flooding, degrees of uncertainty, consequences of
defense failure, and risks to existing habitat from proposed flood protection devices.



To protect public safety and ecosystem services, within areas that a risk assessment determines are
vulnerable to future shoreline flooding that threatens public safety, all projects––other than repairs of
existing facilities, small projects that do not increase risks to public safety, interim projects and infill
projects within existing urbanized areas––should be designed to be resilient to a mid-century sea-level
rise projection. If it is likely the project will remain in place longer than mid-century, an adaptive
management plan should be developed to address the long-term impacts that will arise based on a risk
assessment using the best available science-based projection for sea-level rise at the end of the century.

LOCAL
SAN FRANCISCO INTERNATIONAL AIRPORT STANDARD CONSTRUCTION MEASURES
The San Francisco Airport Commission (Airport Commission) operates the Airport on behalf of the City. The
Airport Commission requires that standard construction measures be included in construction contracts and
through the Airport Rules and Regulations. Additionally, the Airport is obligated by federal, state, and local
regulations, including existing resource agency permits, to implement construction measures specific to
certain activities, areas, and natural resources.
The majority of development projects on Airport property range from routine maintenance to major capital
construction projects, are approved by the Airport Commission or by Airport staff on behalf of the Airport
Commission, and are constructed by contractors. The Airport’s contracts with contractors include certain
Division Documents, which are articles that stipulate materials standards, project management
requirements, and construction management practices by which contractors must abide during Airport
construction activities. The Airport also has a series of Architecture and Engineering Standards, which
automatically apply to all pertinent Airport projects through the Airport Rules and Regulations. The Division
Documents’ standard construction measures and best management practices are designed to reduce or
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eliminate the potential for environmental impacts associated with Airport construction projects. The
following airport standard construction measures are relevant to hydrology and water quality:


General Requirements. Require project-specific Materials Management Plan (Division 01 33 16);
demolition rubbish and debris must be controlled and managed in accordance with a detailed
Environmental Protection Plan (Division 01 35 43.01); dust from demolition must be controlled
(Division 01 35 43.01); garbage must be contained and disposed of in a sanitary landfill
(Division 01 35 43.01); containment and disposal requirements applicable during excavation and
disposal of contaminated soil, sludge, and water (Division 01 35 43.16); implementation of erosion
control plans during grading and ground disturbance, protection of embankments from erosion,
requirements to prevent disturbed materials from entering the Bay or drainage systems, conduct
groundwater testing and store dewatering in holding tanks prior to discharge, compliance with Spill
Prevention Control and Countermeasure Plan (Division 01 57 00).



Stormwater Pollution Prevention and Erosion and Sediment Control (Division 01 57 23).
Construction activities must comply with the Airport’s SWPPP for Construction Activities (Appendix S of
the Industrial SWPPP), the construction general permit, and the Mel Leong Treatment Plant’s NPDES
permit. A site-specific Construction SWPPP containing best management practices must be
implemented during construction activities. Contractors must not discharge any liquid, solution, wash
water or operational effluent into any drainage areas on or off Airport until approval is received from the
Airport’s Bay Pollution Prevention Program.



Earthwork. Dust generated during earthwork must be controlled, and excavated materials suitable for
backfill must be shaped so as to cause the least possible interference with drainage (Division 31).

AIRPORT RULES AND REGULATIONS—ENVIRONMENTAL STANDARDS
The Airport Commission adopts rules and regulations intended to ensure the safe and efficient operations of
SFO. The Airport Rules and Regulations govern the general conduct of the public, tenants, employees, and
commercial users of the Airport. The following rules and regulations are relevant to water resources and the
implementation of the proposed project.
Airport Environmental Standards rule 8.0 includes regulations related to general wastewater, sanitary
sewage, industrial wastewater discharge, stormwater, hazardous materials and hazardous waste
management, spills and responsibility for cleanup, and de-icing policies and procedures. The general
wastewater rules and regulations apply to all tenants, service providers, and contractors operating on Airport
property when performing permitted operations that generate discharges into storm drains, sanitary
sewage, and industrial wastewater collection systems, affecting the operations of the Airport’s MLTP, or
affecting the health of the Airport community or the quality of water in San Francisco Bay.
Rule 8.0 specifies water quality standards applicable to all water entering the sanitary or industrial collection
system. The rule requires that all tenant operations be carried out in a manner so that no unauthorized
discharge enters the Airport’s stormwater collection system. Tenants are required to practice effective
housekeeping to prevent stormwater from carrying debris, trash, sediment, spillage, or contaminants into
the Airport’s stormwater runoff collection system. All operations described above must be performed in
compliance with NPDES permits issued to the Airport for the MLTP and all applicable SWPPP requirements and
general permits (such as the Construction General Permit) for management of stormwater runoff at the Airport.
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SEA-LEVEL RISE ACTION PLAN
The San Francisco Sea-Level Rise Action Plan aims to establish overarching goals and a set of guiding
principles for short- and long-term sea-level rise planning that will drive citywide adaptation planning to
protect and enhance the City’s public and private assets, natural resources, and quality of life for all its
residents. The plan discusses the impact of shoreline erosion on recreational opportunities and access, and
emphasizes the need for innovative, inter-disciplinary design approaches that increase resilience to sea-level
rise while enhancing the city’s shoreline qualities, including recreational access. See Chapter 3, Plans and
Policies, for additional discussion of the action plan.

ACCOUNTABLE PLANNING INITIATIVE
In November 1986, the voters of San Francisco approved Proposition M, the Accountable Planning Initiative,
which added section 101.1 to the San Francisco Planning Code 467 to establish eight priority policies by which
inconsistencies in the general plan are resolved. Prior to issuing a permit for any project that requires an
initial study under CEQA, or issuing a permit for any demolition, conversion, or change of use, and prior to
taking any action that requires a finding of consistency with the general plan, the City is required to find that
the project would be consistent with these priority policies.

4.F.4

Impacts and Mitigation Measures

SIGNIFICANCE CRITERIA
This section provides the impact analysis related to hydrology and water quality for the proposed project.
The following applicable criteria were used to determine whether implementing the proposed project would
result in a significant impact related to hydrology or water quality. Implementing the proposed project
would have a significant effect related to hydrology or water quality if the project would:


Violate any water quality standards or waste discharge requirements or otherwise substantially degrade
surface or groundwater quality;



Substantially decrease groundwater supplies or interfere substantially with groundwater recharge such
that the project may impede sustainable groundwater management of the basin;



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:



–

Result in substantial erosion or siltation on- or off-site;

–

Substantially increase the rate or amount of surface runoff in a manner which would result in
flooding on- or off-site;

–

Create or contribute runoff water which would exceed the capacity of existing or planned
stormwater drainage systems or provide substantial additional sources of polluted runoff; or

–

Impede or redirect flood flows;

In flood hazard, tsunami, or seiche zones, risk release of pollutants due to project inundation; or

467
City and County of San Francisco, San Francisco Planning Code section 101.1, 2015, http://library.amlegal.com/nxt/gateway.dll/
California/planning/planningcode?f=templates$fn=default.htm$3.0$vid=amlegal:sanfrancisco_ca$anc=JD_Planning, accessed July 12, 2020.
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Conflict with or obstruct implementation of a water quality control plan or sustainable groundwater
management plan.

Due to the nature of the proposed project, there would be no impact related to the following topics for the
reasons described below:


Substantially deplete groundwater supplies or interfere with groundwater recharge. As discussed in
Section 4.F.2, Environmental Setting, p. 4.F-1, the groundwater closest to the surface and most relevant
to implementation of the proposed project is the Shallow Aquifer, often referred to as “shallow
groundwater” or the “water table.” Most of the excavations at the Airport would be completed within the
artificial fill materials and upper layers of Young Bay Mud that underlie the project site, and if
groundwater is encountered, it would be in the Shallow Aquifer. The proposed project would not deplete
groundwater resources from the deeper Westside Groundwater Basin because, other than temporary
and limited dewatering during construction, the proposed project would not require continuous
extraction of groundwater for water supply. The majority of areas proposed for the shoreline protection
system are currently developed and are largely covered by impervious surfaces, which have historically
been used for industrial facilities, or bay waters that do not contribute significant substantial recharge to
local aquifers used for water supply. Therefore, the proposed project would have no impact on
groundwater resources, and this criterion is not discussed further.



Conflict with or obstruct implementation of a sustainable groundwater management plan. As
described above, implementing the proposed project would not require ongoing groundwater extraction
or substantially alter groundwater recharge, and therefore would not conflict with or obstruct
implementation of a sustainable groundwater management plan.

APPROACH TO ANALYSIS
The impacts of implementing the proposed project are evaluated for surface water and water quality impacts
that may occur during project construction and throughout the expected life of the project (operation and
maintenance). The quality of water resources within the project area at the time of the issuance of the Notice
of Preparation, including the reported ambient water quality parameters and constituent levels described in
Section 4.F.2, Environmental Setting, p. 4.F-1, as well as the existing regulatory framework relevant to
construction and operation of the proposed project, represent the baseline conditions against which the
potential direct, indirect, and cumulative impacts of the proposed project are analyzed. The impact analyses
determine if, and to what degree, the proposed project could change the existing hydrology, water quality,
and flooding conditions described in Section 4.F.2, Environmental Setting, p. 4.F-1, and whether the
proposed project would comply with or exceed any regulatory requirements described in Section 4.F.3,
Regulatory Framework, p. 4.F-12. The severity of an impact is determined based on the significance criteria
identified above. The impact analysis is organized by construction impacts and then operational impacts.
Impacts associated with Reaches 1–15 are analyzed at a project-level, whereas impacts associated with
Reach 16 are analyzed at a programmatic-level. The analysis of impacts resulting from Reach 16 assumes
Reaches 1–15 would already exist, and impacts are therefore analyzed in terms of the additional impacts or
incremental increase of impacts beyond those identified for Reaches 1–15 that could occur from the build
out and operation of Reach 16. Adverse effects could occur during construction and/or operation. The
methods for analyzing these impacts are described below.
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CONSTRUCTION IMPACTS
Direct and indirect construction-related impacts on surface water hydrology and water quality could occur
during on-land or in-water construction activities. The analysis considers whether compliance with
regulatory requirements designed to protect water quality would be adequate to ensure that water qualityrelated impacts are less than significant during construction. The analysis assumes that project construction
activities would be conducted in a manner consistent with the Airport Rules and Regulations, including the
Airport Environmental Standards, as well as relevant mandatory Airport Standard Construction Measures
required for construction implementation on Airport property. Applicable regulatory requirements include
Clean Water Act sections 401 and 404, Rivers and Harbors Act section 10, BCDC requirements, and NPDES
permits. Methods for analyzing on-land and in-water construction impacts are described in detail below.

ON-LAND CONSTRUCTION ACTIVITIES
On-land construction activities include project work on Airport property or along the San Francisco Bay
shoreline above the high tide line. On-land construction activities that could result in hydrology or water
quality related impacts include grading and excavation; demolition of existing shoreline protection features;
construction of access road improvements; placement of rock revetment along the bay margins; and
construction of stormwater conveyance and discharge infrastructure. During construction, stormwater runoff
and associated discharges have the potential to exceed water quality criteria or waste discharge requirements,
including NPDES permit effluent limitations. Any discharges of shallow groundwater produced during
excavation dewatering could also exceed these criteria. The evaluation of construction impacts is based on
conservative assumptions regarding project construction activities, existing site conditions, and the
applicable water quality objectives, such as those established by the Construction General Permit.

IN-WATER CONSTRUCTION ACTIVITIES
As discussed in Section 4.D, Biological Resources, San Francisco Bay is a navigable water of the United
States. Therefore, San Francisco Bay is considered a jurisdictional water of the United States regulated by
USACE under Clean Water Act section 404 and Rivers and Harbors Act section 10 up to the high tide line.
These waters are also regulated by the regional board as waters of the state, and BCDC regulates the fill and
extraction of materials in San Francisco Bay below the high tide line. Therefore, any work along the San
Francisco Bay shoreline below the high tide line is considered in-water construction.
The analysis of construction water quality impacts evaluates issues related to in-water activities, which
include dredging; removal of in-water features (such as decommissioned seaplane ramps); removal of fill
and rock revetment; placement of new bay fill or rock revetment within bay waters or along the bay margins;
and construction of new stormwater outfalls to replace existing outfalls. During construction, associated
discharges from in-water activities such as pile driving, dredging, removal of fill, and the use of barges as
work platforms have the potential to exceed water quality criteria or waste discharge requirements, including
water quality standards and NPDES permit effluent limitations. Any dewatering discharges of bay surface
waters isolated during installation of sections of the proposed shoreline protection system could also exceed
these criteria. The evaluation of in-water construction water quality impacts is based on worst-case conditions
(i.e., most conservative) regarding project construction activities and materials, existing site conditions, and
the applicable regulations and standards relevant to bay receiving waters, dredging and dredge spoil
transport and disposal, and the placement of fill materials. For example, if multiple possible construction
techniques could be used, the technique with the greatest potential to cause an impact is analyzed.
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OPERATIONAL IMPACTS
Operational impacts involve long-term effects related to the siting of the proposed shoreline protection
system and maintenance activities. Shoreline protection system components installed in the bay below the
high tide line would alter the bay shoreline. Such an alteration could affect the movement of water in the bay
due to altered circulation patterns. Altered circulation patterns could substantially change the bay floor
adjacent to the new shoreline as a result of local sediment scour. 468 Further, sediment transport induced by
waves and currents interacting with the new structures could alter the hydraulic forces exerted on the bay
floor and shoreline, thereby inducing changes in scour and deposition.
Standard engineering hydrodynamic and wave modeling of tidal currents and wind waves was conducted
(see Appendix G) to analyze the proposed project’s impacts associated with altered coastal hydraulics, which
could occur from the proposed shoreline protection system. The model analysis was used to evaluate
whether project-induced changes to currents and waves would affect the bay’s bed elevations, and, if so, the
amount of change in depth and extent that could be expected. With the occurrence of sea-level rise, higher
bay water levels will increase the water depth at all shoreline structures protecting the Airport. Therefore, the
modeling scenarios incorporated an addition of 3.5 feet of sea-level rise to analyze whether these future
conditions would alter tidal currents and enable larger wind-waves to reach the shoreline structures. The
hydrodynamic modeling simulated a baseline existing condition, a condition with the proposed project, and
future sea-level rise conditions with and without the proposed project. Permanent shoreline protection
features proposed along the shoreline could also be subject to flooding and sea-level rise.

IMPACT EVALUATION
Impact HY-1: Construction and maintenance of the proposed project could violate water quality
standards or waste discharge requirements or otherwise substantially degrade water quality. (Less
than Significant with Mitigation)
Project construction would include both on-land construction activities conducted above the high tide line
and in-water construction activities that would occur below the high tide line. Water quality impacts related
to on-land and in-water construction activities are described separately below, followed by a discussion of
impacts related to maintenance activities over the life span of the proposed project.

WATER QUALITY EFFECTS OF ON-LAND CONSTRUCTION ACTIVITIES (ALL REACHES)
Project construction would include staging of construction equipment and material, earthwork (grading,
excavation, and other soil-disturbing activities), demolition of existing shoreline protection features
(concrete and vinyl sheet pile walls) and other shoreline structures (such as the Runway 19L lighting trestle
and various ramps and outfalls), removal of existing rock revetment, and the placement of imported
engineered soils and open water fill. Stormwater runoff from disturbed soils associated with construction
activities is a common source of pollutants (mainly sediment) to receiving waters. Earthwork can render soils
and sediments more susceptible to erosion from stormwater runoff, causing it to migrate in stormwater
runoff to storm drains and downgradient water bodies, such as the bay. In addition, project construction
would likely involve using various materials typically associated with construction activities such as paint,
solvents, oil and grease, petroleum hydrocarbons, concrete, and corrosion resistance coating on steel sheet
pile walls. If handled in a way that is not consistent with manufacturer recommendations or safety
468

Sediment scour is the erosion of sediment, including sand or silt, from around an object.
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recommendations and requirements, these materials could be mobilized and transported offsite by
stormwater runoff to degrade the water quality of receiving bay waters.
However, pursuant to federal, state, and local regulations, on-land construction projects at the Airport are
required to control potential water quality pollutants and prevent or minimize erosion and sedimentation by
implementing site-specific BMPs as prescribed by the Airport Standard Construction Measures and the
state’s Construction General Permit, as discussed below.

Airport Standard Construction Measures
During construction of the proposed project, the Airport’s contractors would be required to implement
Airport Division Document 01 57 23 (Stormwater Pollution Prevention and Erosion and Sediment Control),
which requires development and implementation of a site-specific Construction SWPPP containing
stormwater BMPs. The site-specific Construction SWPPP must comply with the construction general permit
requirements and the construction requirements in the Airport’s Industrial SWPPP. The site-specific
Construction SWPPP must be approved by the Airport’s BPPP prior to initiation of any ground-disturbing
activities. Pursuant to Airport Division Document 01 57 23, contractors are also prohibited from discharging
any liquid, solution, wash water or operational effluent into any drainage areas on or off Airport property
until approval is received from the BPPP. The BPPP also monitors and evaluates BMP effectiveness during
construction activities.
General requirements in the standard construction measures also reduce or avoid the risk of water quality
degradation from construction activities. These include management of hazardous materials, demolition
rubbish and debris, dust and trash (Divisions 01 33 16, 01 35 43.01); and containment and disposal
requirements applicable during excavation and disposal of contaminated soil, sludge, and water (Division 01
35 43.16). Managing these potential pollutants consistent with the Airport’s standard construction measure
general requirements would avoid or reduce water quality degradation during on-land construction.

Construction General Permit
The Clean Water Act effectively prohibits discharges of stormwater from construction projects unless the
discharge complies with an NPDES permit. Because the proposed project would exceed 1 acre in size, all
construction activities would be required to comply with NPDES regulations and obtain coverage under the
Construction General Permit for the on-land construction activities. The Construction General Permit would
require the Airport or its contractor(s) to implement construction BMPs as set forth in a site-specific
Construction SWPPP. Construction SWPPPs must specify erosion control and stormwater quality BMPs
needed to minimize pollutants in stormwater runoff and must detail BMP placement and proper installation.
The BMPs are designed to prevent pollutants from contacting stormwater and to keep all products of erosion
and stormwater pollutants from migrating offsite into receiving waters. A state-certified QSD is responsible
for determining the site risk level for sediment transport, and a state-certified QSP is responsible for
developing and implementing the Construction SWPPP (see Section 4.F.3, Regulatory Framework, p. 4.F-12).
Site risk level is determined using a combination of the proposed project’s sediment risk and the risk to
receiving water quality. The sediment risk for the proposed project would depend on when it is
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implemented; it would be a higher sediment risk if construction were to occur during the rainy season.
Receiving water risk is based on whether the project drains to a sediment-sensitive water body. 469
Risk Level 1 (low risk) specifies minimum BMPs to address good housekeeping practices (including those for
managing hazardous materials used during construction), non-stormwater management, erosion and
sediment control, and run-on and runoff control. Typical BMPs include placement of fiber rolls or gravel
barriers to detain sediment from disturbed areas and temporary or permanent covering of stockpiles to
prevent rainfall from contacting the stockpiled material. In addition, BMPs also would be required to prevent
discharge of pollutants other than sediment (e.g., corrosion prevention coatings and paint, solvents,
concrete, petroleum products) to downgradient waters. BMPs for pollutants include routine inspections for
equipment leaks, proper material handling and construction material disposal. Erosion controls for Risk
Level 2 (moderate risk) must be implemented in conjunction with sediment controls in active construction
areas, and linear sediment controls such as silt fences, gravel bag berms, or fiber rolls must be used along
slopes. Risk Level 1 or 2 require a state-certified QSD to prepare a rain event action plan, assign a site
stormwater manager, identify the purveyor and source of erosion and sediment controls, manage
stormwater sampling, list construction workers active at the site during all construction phases. The rain
event action plan would include suggested actions for each construction phase. Risk Level 3 (high risk)
requirements include more stringent narrative and numeric effluent standards as compared to Risk Level 2
sites, as well as additional sediment control requirements (such as covering and containing stockpiles of soil
with berms). Project construction activities would not be characterized as Risk Level 3 because the Lower
San Francisco Bay is not considered a sediment-sensitive water body listed as impaired for sediment 470 and
does not have all three beneficial uses: cold freshwater habitat, fish migration, and fish spawning. 471
Under the direction of the state-certified QSD, the state-certified QSP routinely inspects BMPs, conducts
surface water sampling when necessary, and reports site conditions to the state board and/or the applicable
regional board as part of Construction General Permit compliance monitoring and reporting, using the
Stormwater Multi Application Reporting and Tracking System. Compliance with the Construction General
Permit is required by law and has proven effective in protecting water quality at construction sites.

Industrial SWPPP
The Industrial SWPPP’s construction requirements supplement the Construction General Permit’s
requirements, providing guidelines to ensure that BMPs minimize and/or avoid erosion and sedimentation
effects. For example, they describe how excavated soil will be characterized, handled, stored, and disposed
and how the work site must be managed to avoid erosion or stormwater contamination. In addition,
construction and excavation activities occurring at Airport sites known to contain contaminants in the soil
and/or groundwater must adhere to the requirements of Water Board Order No. 99-045, including applicable
Residual Risk Management Plans (see Appendix B, Section E.18, Hazards and Hazardous Materials). Residual
Risk Management Plans specify appropriate precautions required during construction/excavation activities
(e.g., fugitive dust controls, equipment decontamination, and stormwater pollution prevention) to minimize
469
A sediment-sensitive water body is one that appears on the most recent 303(d) list for water bodies as impaired for sediment; has a U.S.
Environmental Protection Agency-approved TMDL implementation plan for sediment; or has the beneficial uses of cold freshwater habitat, fish
migration, and fish spawning. Lower San Francisco Bay is not listed as impaired for sediment.
470
State Water Resource Control Board, Final 2014 and 2016 Integrated Report (CWA Section 303(d) List/305(b) Report),
https://www.waterboards.ca.gov/water_issues/programs/tmdl/2014_16state_ir_reports/category5_report.shtml, accessed June 18, 2021.
471
San Francisco Bay RWQCB, San Francisco Bay Basin (Region 2) Water Quality Control Plan (Basin Plan), November 5, 2019,
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/docs/ADA_compliant/BP_all_chapters.pdf,
accessed June 18, 2021.
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and avoid the potential for adverse impacts on human health and water quality, consistent with receiving
water beneficial uses and water quality standards.
Complying with the requirements of the Airport Standard Construction Measures, Construction General
Permit, construction guidelines in the Industrial SWPPP, Airport Rules and Regulations, and implementing
associated BMPs, which would be monitored, evaluated for effectiveness, and augmented as necessary by
the BPPP during the construction of the proposed project, would substantially reduce the potential for
pollutants to be discharged to groundwater or surface waters, including San Bruno Channel, Millbrae
Channel, and Lower San Francisco Bay receiving waters, and would minimize or eliminate potential
degradation of groundwater or surface water quality during on-land construction of the proposed project.
Therefore, water quality impacts of the proposed project related to a violation of water quality standards or
degradation of water quality from discharge of construction-related stormwater runoff to San Francisco Bay
would be less than significant.

WATER QUALITY EFFECTS OF IN-WATER CONSTRUCTION ACTIVITIES (ALL REACHES)
Implementing the proposed shoreline protection system would require various types of in-water
construction activities. Reaches 2–5 and Reaches 7–14 would require open water fill in the bay and Reaches 2
and 14 would additionally require fill to be placed in wetlands (see Table 2-1, p. 2-5). Reaches 3–5 and 9–14
would be constructed by driving steel sheet piles bayward of the existing shoreline protection features,
removing existing protection features (such as existing rip rap), and placing open water fill between the new
steel sheet piles and the existing shoreline. Construction of Sub-reach 2B and Reach 14 would require the
placement of fill in the bay (open water) and in wetlands (Table 2-1).
Reaches 7 and 8 would be constructed by first dredging the upper 15 feet of bay sediments to create a
perimeter footing depression along the outer shoreline protection system alignment and then installing a
sand dike off-shore of the existing bay shoreline to an elevation above the high tide line. This would isolate
the area landward from bay waters (see Figure 2-23, p. 2-38; Figure 2-24, p. 2-40; and Figure 2-28, p. 2-46).
Dredging would be conducted by clamshell dredge 472 operating off a marine barge. Following installation of
the sand dike, steel sheet piles would be installed and fill would be placed in the bay. To improve the
subsurface soils, wick drains would be installed and surcharge would be placed as part of the surcharge
program. Additional improvement of the soil would be conducted through jet grouting. The vehicle service
road would be constructed in the newly isolated work area. The sand dike would be constructed by
placement of sand either using a clamshell crane, by creating a sand slurry mix using bay water and pumping
the slurry into position, or by using a land or barge-based conveyor belt and hopper system to place sand
into open water for settlement into position. New armor rock revetment would be placed on the bay side of
the new steel sheet pile wall to armor the sand dike slope and protect the steel sheet pile wall by dissipating
wave energy and preventing erosion or scour of underlying fill. Armor rock revetment would be comprised of
quarry stone and would be free of extraneous material, such as debris and reinforcing steel, that could
degrade downgradient water bodies. Alternatively, the proposed outer steel sheet pile wall may be installed
first (i.e., without a sand dike), isolating the waters landward for construction activities, followed by
placement of fill and armor rock revetment on the bay-side of the steel sheet pile wall.

472
A clamshell dredge will have a rotating cab or a fixed A-frame that is mounted to a barge. A driver controls the system and uses a bucket that is
lowered into the water to grab, or clamshell, the sediment.
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In-water work at Reach 3 and Reach 7 would also include demolition of a decommissioned seaplane ramp and
demolition and reconstruction of the lighting trestle at the end of Runway 19L, respectively (see Figure 2-10,
p. 2-22, and Figure 2-25, p. 2-42). Additionally, some stormwater outfalls would be demolished and replaced,
including removal of remnant wood pilings and debris followed by construction of new pile-supported
platforms (see Figure 2-23, p. 2-38). Dredging, placement of fill, concrete block/ramp demolition, armor rock
removal and/or placement, berm or soil removal, steel sheet pile installation, and pile installation may be
conducted via barge as part of demolition of the existing shoreline protection features and/or construction of
the proposed project. Staging of construction equipment and material could occur on temporarily moored
barges adjacent to the in-water work areas. Fill volumes are presented in Table 2-3, p. 2-9, and dredge
volumes are identified in Chapter 2, Project Description, under the description of Reaches 7 and 8.
In-water construction activities on any individual reach would require between one and three in-water
seasonal work windows 473 (June 1 to November 30) depending on the reach. Construction is currently
planned to occur from 2025 through 2032. The in-water construction activities discussed above would
disturb San Francisco Bay sediments and would temporarily resuspend 474 these sediments, potentially
resulting in adverse water quality effects that could violate water quality standards or waste discharge
requirements or otherwise degrade water quality of surrounding bay waters. Direct water quality impacts
would occur in the immediate vicinity of dredging and placement of sand for the perimeter dikes, fill
placement, steel sheet pile wall installation, barge work (including temporary anchoring systems), and inwater demolition and/or construction of structures (i.e., outfalls, lighting trestle, decommissioned ramps).
Indirect water quality impacts to the surrounding receiving waters of Lower San Francisco Bay could occur
from transport and/or dispersion of pollutants away from the work areas. Water quality impacts could be
caused by resuspension of sediments resulting in increased turbidity 475 and total suspended solids 476 in the
water column, reduced dissolved oxygen, and/or the introduction of contaminants associated with sediment
to the water column. The potential water quality effects from the in-water construction activities are
analyzed below.
The biological effects of in-water construction on aquatic organisms and habitat from potential water quality
impacts are discussed in Section 4.D, Biological Resources. Additional discussion regarding the handling,
use, and risk of accidental release of construction-related hazardous materials is provided in the initial study
(see Appendix B, Section E.18, Hazards and Hazardous Materials).

Dredging, Placement of Fill, and Dredge Spoil Disposal
Dredging activities and the placement of fill would involve removal of sediment, re-use of dredged material
as on-site fill (i.e., confined aquatic disposal), import and placement of sand and larger aggregate to
construct sand dikes, placement of armor rock revetment, and/or transport and disposal of dredge-spoils.
Dredging and debris removal would be performed from water side barges using a clamshell bucket and
dredge spoils would be transferred to an adjacent barge and then placed at permitted disposal sites. A
473

Work windows are periods of time when special-status or listed species are not present in the area (see Section 4.D, Biological Resources).
Resuspension is the dislodgement and dispersal of sediment into the water column (where finer sediments are subject to transport and dispersion
by currents). Sediment resuspension can also result in the short-term release of contaminants in the water column through release of pore water
(water between individual sediment particles) and by separation from suspended particles.
475
Turbidity refers to how clear or translucent the water is and is measured as a function of the water’s light scattering properties. Turbidity levels can
indicate the presence of suspended solids, algae, organic material, and any other particles that cause the liquid to become cloudy or murky resulting
in a higher nephelometric turbidity unit reading, representing the units that are used to describe turbidity.
476
Total suspended solids refers to any particles that are suspended in the water column. These particles can include silt, algae, sediment, and other
solids floating in the water (both organic and inorganic). Total suspended solids can be measured as ppm, mg/L, and g/L and as a percentage.
474
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clamshell dredge operation involves a barge-mounted crane that lowers a clamshell bucket to the bay floor,
excavates a portion of seafloor and then places the material into a barge for transport or rehandling to the
disposal location. Clamshell dredge techniques remove the bottom sediments through the direct application
of mechanical force to dislodge and excavate the material at almost in situ 477 densities. With this technique,
suspended sediment released as the clamshell is extracted rapidly settles out through the water column with
only a small fraction remaining in suspension, thereby reducing turbidity.
Dredging activities and the placement of fill would disturb sediment, resulting in increased turbidity and the
resuspension of sediment in the water column, which could degrade bay water quality. The extent of
increased turbidity from proposed dredging would primarily depend on the potential for dispersion and
dilution of elevated turbidity by tidal effects or water circulating currents, the composition of the sediments,
method of dredging, and duration of operations. In the shallower areas fronting the Airport shoreline where
in-water work is proposed, both ebb and flood currents are typically low velocity and rarely exceed 1 foot per
second. 478 These low velocity currents reduce the potential for dispersion and transport of suspended
sediment from the near-field active construction areas that would typically occur from normal circulation
and tidal effects.
Sediments in the areas proposed for dredging consist primarily of Young Bay Muds (see Section 4.E, Geology
and Soils) with high amounts of silt and clay, and these fine sediments could potentially stay in suspension
for long periods (hours to days) once disturbed. Furthermore, the placement of sand for the construction of
perimeter dikes could result in substantial increases in turbidity depending on the source of the sand. For
example, quartz beach sand or similar would generate low levels of turbidity due to rapid settling through
the water column and having a very low content of fine material, 479 whereas other sand types or from nearby
sources (such as those sourced from the Sacramento–San Joaquin Delta) can have a fairly high content of
fine-grained material.
Sediments resuspended during dredge and fill activities could include foreign particulate matter, such as
metals and other contaminants, which could be released into the water column during dredging. The
potential for contaminant release and transport is primarily related to the sediment particle sizes (discussed
in the previous paragraph) and contaminant concentrations associated with the disturbed sediments.
Historic waste disposal practices have deposited pollutants into the bay, some of which have contaminated
bay sediments. These pollutants are not distributed evenly and some areas can be highly contaminated. 480
Testing and characterization of the sediments in the locations proposed for dredging has not been
conducted for the proposed project. However, previous reconnaissance testing 481 of the offshore sediments
in the areas proposed for dredging (sediments offshore of Reaches 7, 8, and 11–13) was conducted to
determine if contaminants that could degrade water quality or restrict disposal/reuse of dredge spoils were
present. The Young Bay Mud layer proposed for dredging was shown to have low levels of contaminants
according to the regional board 482 sediment threshold values. The sediment characterization indicates that
disturbance of sediments in the project area during dredging or construction activities likely would not

477

In situ means situated in the original place.
Moffat & Nichol + AGS Joint Venture, Initial Site Assessment Report, May 2014.
479
Moffat & Nichol, Supplemental Documentation for Environmental Documentation, August 2000. M&N File No. 4489-100 SFIA Phase 2.
480
BCDC, San Francisco Bay Plan, https://www.bcdc.ca.gov/plans/sfbay_plan.html, accessed June 18, 2021.
481
Kinnetic Laboratories Inc. and ToxScan Inc., Phase II Sediment Characterization Program, San Francisco International Airport Runway Construction,
Sampling and Analysis Plan, April 2000.
482
Ibid.
478
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release contaminants to the water column in concentrations that exceed water quality objectives 483 and that
dredge spoils would be suitable for unconfined aquatic disposal in the bay at permitted disposal sites and/or
used for wetland cover. 484
Within areas of dredging, dissolved oxygen levels may be reduced by anoxic sediments becoming
resuspended into the overlying water column. Substantially depressed oxygen levels (i.e., below 5 milligrams
per liter [mg/L]) can cause respiratory stress to aquatic life, and levels below 3 mg/L can cause mortality (see
Section 4.D, Biological Resources). In addition, nutrient loading can occur as a result of resuspension of
sediments. Studies conducted by the San Francisco Estuary Institute have indicated that there is little risk to
the ecosystem due to increased nutrient loading caused by dredging activities and that sediment disruption
caused by dredging activities do not pose an environmental risk related to decreased dissolved oxygen
concentrations in well oxygenated waters. San Francisco Bay water is generally well oxygenated. 485
The Airport or its contractor(s) would be required to comply with Rivers and Harbors Act section 10 and/or
Clean Water Act sections 401 and 404. As discussed above, these laws regulate discharges of pollutants into
the waters of the United States and the state. Prior to being permitted to proceed and pursuant to these
laws, anyone proposing work that could affect quality of waters of the United States or state must
demonstrate to the satisfaction of USACE and the regional board that the work would not substantially
degrade water quality. Prior to placement of fill below the high tide line, the Airport or its contractors also
would be required to demonstrate to BCDC’s satisfaction that the policies of the San Francisco Bay Plan
relating to water quality and dredging would be implemented. The proposed project also would be subject
to the DMMO requirements for dredging and dredged materials. As part of the permitting process, the Airport
would be required to:


Prepare a sampling and analysis plan (or quality assurance project plan) describing any sampling that
would be conducted and quality assurance procedures that would be implemented to ensure the
collection of data of appropriate quality to support a decision regarding a suitable disposal location. The
sampling and analysis plan and quality assurance project plan must be prepared in accordance with U.S.
EPA guidance and approved by the DMMO to ensure consistency with DMMO requirements for quality
assurance. 486 Additional components can be required for complex dredging projects or those that include
dredging of contaminated sediments.



Sample the sediments in accordance with the approved sampling and analysis plan or quality assurance
project plan. Additionally, there are numeric trigger thresholds for specific pollutants as part of the
sediment characterization process that require additional sediment testing to ensure compliance with
relevant TMDLs for receiving waters.



Submit a report to the DMMO documenting the sampling event and providing adequate information to
make a decision regarding suitability of the material tested. Based on this report, the DMMO would
determine the suitable disposal method (formally, a “suitability determination”) for the dredged

483

Ibid.
United States Environmental Protection Agency, Final Report, Phase II Sediment Characterization Program, Proposed Airfield Reconfiguration at San
Francisco International Airport, July 2001.
485
San Francisco Estuary Institute, “Effects of Short-Term Water Quality Impacts Due to Dredging and Disposal on Sensitive Fish Species in San
Francisco Bay,” SFEI Contribution 560, San Francisco Estuary Institute, Oakland, California, 2008.
486
Dredged Material Management Office, Sampling and Analysis Plan (Quality Assurance Project Plan) Guidance for Dredging Projects within the San
Francisco District, July 1, 1999.
484
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sediments (e.g., open ocean, in-bay or upland disposal and/or for re-use as wetland foundation or cover
material).


Submit a Consolidated Dredging-Dredged Material Reuse/Disposal Application to the DMMO specifying
the planned disposal method and the specific site planned for disposal. The application must be
accompanied by the sampling and analysis plan, testing data, calculations, and the environmental
document prepared to comply with CEQA (i.e., this EIR).

The sediment characterization conducted as part of the DMMO permit process is required prior to other
DMMO joint program agencies issuing a dredge permit. The suitability determination for dredge spoil
disposal is provided to the DMMO joint program agencies and informs subsequent permit requirements. For
example, based, in part, on the suitability determination, the regional board 401 water quality certification 487
and USACE 404 certification would specify BMPs for ensuring the protection of water quality during dredge
operations and the placement of fill in the bay. If the sediment is determined to be uncontaminated and
suitable for reuse as wetland or in-bay fill, permit requirements would specify use of a clamshell dredge and
would restrict excess water from dredge spoils placed on barges from running off directly to the bay
(overflow water can entrain fine sediment and carry it to receiving waters in high concentrations). If
sediments are determined to be contaminated, permit requirements would additionally require deployment
of silt curtains 488 in appropriate locations and use of a closed bucket system 489 to avoid or minimize the
dispersion of contaminated sediments into receiving waters. The Airport also would be required to adhere to
policies and requirements set forth by BCDC in order to obtain a BCDC Major Permit to conduct construction
and dredge and fill operations within BCDC’s jurisdiction. All participating DMMO agencies would review the
sediment characterization and construction methods and issue the permit with requirements (such as the
BMPs described above) or deny the permit.
Mandatory compliance with the DMMO permit process as well as RWQCB water quality certification, USACE
404 certification and Section 10 permit requirements, and BCDC Major Permit requirements would ensure
dredging activities and the placement of fill would be conducted in conjunction with required physical 490 and
operational controls 491 that minimize or avoid dredge-related water quality degradation from increased
turbidity and suspended sediment. Additionally, sediment characterization analysis prior to dredging will
ensure that unanticipated areas of contaminated sediment are not disturbed and resuspended without
appropriate containment measures in place, minimizing the potential dispersion of pollutants to receiving
waters within Lower San Francisco Bay. With such controls in place, suspended sediment and other
pollutants associated with disturbed or resuspended sediments would not result in degradation of bay water
quality due to the suspension or redistribution of sediment. Through compliance with the existing dredging
requirements stipulated by the DMMO and compliance with federal and state laws regulating water quality,
water quality impacts associated with dredging activities, placement of fill, and the transport and disposal of
dredge spoils with implementation of the proposed project would be less than significant.

487
In place of this water quality certification, the regional board could, at its discretion, issue waste discharge requirements specifying equivalent
measures for the protection of water quality during construction.
488
Silt curtains are a floating impermeable barrier intended to allow suspended sediment at a dredging site to settle out of the water column in a
controlled area, minimizing the area that is affected by the increased suspended sediment.
489
A closed bucket system reduces sediment resuspension by containing excavated dredge spoils while working within the water column.
490
Physical controls include use of a clamshell dredge or closed bucket system, silt curtains, and environmental work windows.
491
Operational controls are specific to the particular method of dredging and represent protocols that minimize bottom disturbance and the potential
for resuspending sediment, such as avoiding stockpiling dredged material on the ocean bottom, which can result in resuspension and additional
turbidity.
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In-Water Construction Activities
In-water construction activities would include use of equipment such as support barges, and small support
vessels for crew transportation, as well as a derrick crane barge with vibratory or impact hammer for
installation/removal of sheet pile walls and support piles. In-water construction activities would consist of
the removal and installation of piles and substructures, such as those described for stormwater outfall
structures and the lighting trestle reconstruction. Additionally, the use of support craft could be used as work
platforms during construction of the shoreline protection system, and for staging equipment and
construction supplies, as well as refueling. Such support craft would require anchoring to the bay floor.
Under the proposed project, corrosion resistant coatings would be applied to steel sheet pile wall sections at
the factory or on-land and allowed sufficient time to fully cure prior to installation. The corrosion coating
would be applied to the upper 15 feet of the sheet piles (from the top of the sheet piles to roughly 5 to 10 feet
below the ground level). Following installation, additional corrosion resistant coating may be applied to the
steel sheet pile walls by hand, as necessary following inspections, to touch-up areas of corrosion coating
potentially damaged during the installation process.
These in-water construction activities would result in short-term disturbance of localized bay sediments,
which could contain legacy chemical contamination from historic near-shore Airport activities. Disturbance
of these sediments could temporarily increase turbidity and resuspend these contaminants in bay waters. Inwater construction activities would involve the use of diesel-fueled construction equipment, and potentially
require the use of petroleum-based oils and lubricants, as well as the application of anti-corrosion coatings
to steel sheet pile walls. Accidental spills of anti-corrosion paint, fuel, lubricants, or hydraulic fluid from
equipment could occur during in-water construction. In addition, some construction activities would require
the placement of fresh cement. If released into the bay, these materials would degrade water quality,
resulting in a potentially significant impact.
Implementing Mitigation Measure M-HY-1a: In-Water Construction Water Quality Management Plan,
would reduce this impact to a less-than-significant level by requiring the use of well-maintained equipment
and placing restrictions on fueling activities and storage of hazardous materials as well as restricting the
discharge of fresh cement to the bay. Measures require that all debris encountered during in-water
construction activities will be removed, sorted, and disposed of at an appropriate upland recycling or
disposal facility. Additionally, before the project begins, the construction contractor shall prepare a spill
prevention and contingency plan that outlines specific spill prevention and countermeasures. With
implementation of Mitigation Measure M-HY-1a, water quality impacts associated with in-water construction,
including the use of barges and other vessels, would be less than significant with mitigation.
Mitigation Measure M-HY-1a, In-Water Construction Water Quality Management Plan. The
Airport or its construction contractor(s) shall implement an In-Water Construction Water Quality
Management Plan (Plan). The Plan shall be reviewed and approved by Bay Pollution Prevention
Program staff prior to commencing in-water construction activities. In order to avoid and/or
minimize potential impacts to waters of the United States and state, water quality, and biological
resources the following minimum construction BMPs would be implemented as part of the Plan.
These minimum measures would be subject to modification and additions based upon regulatory
and resource agency review:


Unless otherwise specified by the LTMS Program, in-water construction activities (including
dredging, removal of structures, and pile installation) shall be restricted to the National Oceanic
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and Atmospheric Administration (NOAA) approved environmental work window (June 1 to
November 30).


No debris, rubbish, creosote-treated wood, soil, silt, cement, concrete, or washings thereof, or
other construction-related materials or wastes, oil, or petroleum products shall be placed in a
location where it would be subject to erosion by rain, wind, or waves and allowed to enter
jurisdictional waters, including as a result of fueling activities and storage of hazardous materials.



No fresh concrete or concrete washings shall enter into jurisdictional waters. Fresh concrete will
be isolated until it no longer poses a threat to water quality using appropriate measures,
including exclusion of poured concrete from jurisdictional waters, such as open San Francisco
Bay waters or the wetted channel of San Bruno Channel and Millbrae Channel. Contractor shall
use only designated concrete transit vehicle cleanout stations for cleanout.



Protective measures shall be utilized to prevent accidental discharges to waters during fueling,
cleaning, and maintenance.



Floating booms shall be used to contain debris discharged into waters and any debris shall be
removed as soon as possible, and no later than the end of each workday.



To limit turbidity impacts, barges shall be kept closely alongside the dredge and seals shall be
frequently checked for proper fit.



Machinery or construction materials not essential for project improvements shall not be allowed
at any time in the intertidal zone. The construction contractor shall be responsible for checking
daily tide and current reports.



Well-maintained equipment shall be used.



A spill prevention contingency plan for hazardous waste spills into San Francisco Bay shall be
prepared for review and approval by BPPP staff. The plan shall include, at a minimum, floating
booms and absorbent materials to recover hazardous wastes.



SFO or its contractor(s) shall prepare an Anchoring Plan that applies to all ships, barges, and
other open water vessels and describes procedures for deploying, using, and recovering
anchorages. The Anchoring Plan shall include, but not be limited to, the following elements:
Description of anchor set and anchor leg (wires, winches, and other support equipment).
Description of vessels to be anchored and support tugs to be used.
Description and delineation of safety zone and anchor zone, including identification and
mapping all areas of biological significance and hard substrate found within the work area.
Anchoring procedures.
All elements of the Anchoring Plan shall be in compliance with U.S. Coast Guard regulations.

Pile Removal and Installation
As part of the project, approximately 90 16-inch-wide wood piles that currently support the existing lighting
trestle would be removed from the bay and the existing trestle would be demolished. The replacement
lighting trestle would consist of an aluminum gangway supported by 16-inch concrete piers spaced
approximately 100 feet apart. A similar construction design is proposed for stormwater outfalls and support
trestles that would need to be demolished and replaced as part of the proposed project. Historic pilings
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along the waterfront are typically constructed of wood that has been treated with creosote (a wood
preservative that contains organic compounds) and encased in concrete. Creosote treated wood is no longer
permitted for structures in the bay because it is toxic to marine organisms. Under the proposed project,
creosote-treated piles would be removed. Replacement of creosote-treated pilings with non-toxic materials,
such as steel, concrete, or corrosion resistant composite materials, would result in a long-term improvement
in water quality. However, temporary water quality effects could occur during the pile removal and trestle
demolition due to resuspension of sediments and debris released during removal. Consistent with
applicable regulatory permits, which incorporate practices recommended in the San Francisco Bay Subtidal
Habitats Goals Project Report, 492 the Airport or its contractor(s) would remove wood pilings in a manner that
minimizes and avoids water quality impacts to receiving waters. The contractor would be required to cut or
break the wood piles off at least 1 foot below the mudline. Additionally, implementing Mitigation Measure
M-HY-1a would require the contractor to minimize sediment disturbance during removal, use a floating
boom around the work area to contain and capture debris, and to have absorbent pads available if a
petroleum sheen develops during removal of the structures. With implementation of water quality
protection measures consistent with permit requirements, and water quality BMPs required as part of
Mitigation Measure M-HY-1a, water quality impacts related to removal of creosote-treated piles and the
installation of new piles would be less than significant with mitigation.

Dewatering
Dewatering typically involves extracting excess shallow groundwater or accumulated surface water from
excavations at construction areas and then discharging the effluent. Effluent can be discharged onto land
(for infiltration into soils), conveyed to nearby storm drains, sanitary sewer systems, or temporary storage
tanks, or be released directly into receiving waters such as Lower San Francisco Bay. Dewatering activities
would be required in the areas landward of the installed sand dike or outer steel sheet pile wall for reaches
where open bay waters are enclosed and isolated for construction of the shoreline protection system. Large
scale dewatering activities would primarily be conducted at Reaches 7, 8, 11, 13, and 14 where a double steel
sheet pile wall system is proposed. Dewatering would mainly be conducted using wick drains to remove
excess water from new fill using temporary surcharge material placed over the new fill. A wick drain system is
composed of vertical prefabricated and channelized plastic strips permanently installed within the
underlying fill to convey pore water 493 to the surface as consolidation progresses. The wick drains facilitate
the removal of pore water so that consolidation can occur more rapidly. The vertical wick drains would
convey the pore water in the new and existing fill to a horizontal sub-drain collection system, 494 which would
convey collected water to a point of discharge. Additionally, dewatering of in-water construction areas
isolated through use of a double steel sheet pile wall or sand dike may be conducted through use of pumps
to draw down water levels and create a dry work environment.
Typical construction-related dewatering effluent can contain pollutants (e.g., sediment, residual petroleum
hydrocarbons, and elevated heavy metals) that must be removed before discharge to avoid potential water
quality impacts. Construction-related dewatering would result in a significant impact if contaminated
492
The San Francisco Bay Subtidal Habitat Goals Project, which issued its report in 2010, is collaboration among BCDC, the California Ocean
Protection Council/California State Coastal Conservancy, NOAA Habitat Conservation, NOAA Restoration Center, and the San Francisco Estuary
Partnership. See Section 4.D, Biological Resources, for additional information.
493
Pore water is water trapped in the sediment.
494
The total volume of water that would be collected and discharged to the bay or stormwater system by the wick drains would be equal to the
settlement of the soft bay mud under the weight of the new fill surcharge multiplied by the area of the fill. For example, if the settlement of the bay
mud under a temporary preload fill is 3 feet, the volume of water produced would be 3 cubic feet of water per square foot of the area undergoing
settlement.
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dewatering effluent were not managed properly and were released untreated into stormwater drains that
discharge directly to surface waters. Such a release would violate water quality standards and waste
discharge requirements and degrade the quality of receiving waters.
The Industrial SWPPP, Construction General Permit, and the Airport’s standard construction measures
include dewatering requirements that would apply to construction of the proposed project. Requirements
address dewatering of groundwater, such as that recovered from fill by the proposed wick drain system, and
dewatering from areas enclosed in manmade structures, such as the waters isolated landward of the steel
sheet pile wall and sand dike enclosures. 495 Contractors may not dispose of any water in the Airport’s
stormwater, industrial, or sanitary system without prior review and approval from the Airport’s BPPP. The
BPPP is responsible for and oversees all construction-related and operational water quality monitoring and
reporting programs so that onsite treatment and/or disposal would adhere to the conditions of the Airport’s
NPDES permit, Industrial SWPPP, Residual Risk Management Plans, and Construction General Permit
requirements.
The Industrial SWPPP outlines the construction water-handling procedures that apply to work at the
Airport. 496 The procedures state that construction water from dewatering activities must be sampled and
analyzed for pollutants by the MLTP lab before being discharged to determine whether all water quality
constituent parameters fall below acceptable discharge limits. If testing confirms suitability for discharge,
the dewatering effluent may be conveyed to a storm drain for direct discharge to the bay 497 or for conveyance
to the MLTP. If testing shows that treatment is required, the Airport or its contractor(s) must follow
appropriate handling and treatment procedures to reduce pollutant levels to the applicable NPDES permit
limits, which are protective of defined beneficial uses for receiving water bodies and water quality standards.
Treatment could include methods using transportable, large capacity steel storage tanks as settling tanks to
remove sediments; filters to remove suspended solids; and other methods to meet chemical-specific
discharge limitations. The chemical-specific treatment method used would depend on the chemicals that
exceed the specified discharge limitations, but could include methods such as filtration and/or activated
carbon treatment to reduce chemical concentrations as necessary to meet permit requirements prior to
discharge. Any collected sediment from on-site treatment would be disposed of off-site at an appropriate
disposal facility.
Consistent with the Industrial SWPPP, if chemical analysis of construction water indicates that the
dewatering effluent contains elevated concentrations of pollutants above acceptable discharge limits, the
MLTP must grant approval to the contractor prior to conveying dewatering effluent through the industrial
wastewater system and to the treatment plant. After reviewing the results of dewatering effluent testing,
MLTP or BPPP staff may require the contractor to further filter or otherwise treat the construction water and
resubmit new sampling results, or have the water hauled offsite to an appropriate disposal facility. Options
for disposing of the dewatering discharge include:


Conveyance to the MLTP Industrial Plant for treatment and discharge via the North Bayside System Unit,
consistent with NPDES permit number CA0038318;

495
Appendix S, Construction Water Handling Procedures for San Francisco International Airport, Construction SWPPP Guidelines, of the SWPPP for
Industrial Activities.
496
Ibid.
497
Stormwater at the Airport is collected in the existing stormwater collection system and is routed either to one of four detention basins, directly to
the onsite MLTP Industrial Plant, or to one of nine stormwater outfalls, such as those draining runways, that discharge directly to San Francisco Bay.
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Onsite treatment by the contractor before conveyance to the MLTP Industrial Plant for additional
treatment before discharge;



Onsite treatment by the contractor before conveyance to the Airport storm drain system for direct
discharge to Lower San Francisco Bay; and



Discharge to mobile storage tanks for settling, then hauling offsite to an appropriate licensed treatment
and disposal location.

Similar to the Industrial SWPPP, the Construction General Permit (and associated Construction SWPPP)
outlines BMPs, construction water-handling procedures, and requirements that apply to dewatering
discharges. Consistent with the Construction General Permit, non-stormwater discharges are authorized for
construction activities that are not subject to a separate general NPDES permit adopted by a regional board
when the following conditions are met:


Dischargers shall not violate any discharge prohibitions contained in applicable Basin Plans or statewide
water quality control plans.



The discharge does not cause or contribute to a violation of any water quality standard;



The discharge is not prohibited by the applicable Basin Plan;



The discharger has included and implemented specific BMPs required by this General Permit to prevent
or reduce the contact of the non-stormwater discharge with construction materials or equipment.



The discharge does not contain toxic constituents in toxic amounts or (other) significant quantities of
pollutants;



The discharge is monitored and meets the applicable numeric action levels; and



The discharger reports the sampling information in the annual report.

Construction activities associated with the proposed project would comply with applicable water quality
protection requirements to prevent dewatering discharges from causing an exceedance of a water quality
standard, otherwise degrading surface water or groundwater quality, or adversely affecting beneficial uses of
receiving waters.
Conveyance of dewatering effluent for treatment at the MLTP Industrial Plant and eventual discharge to the
deep-water channel of Lower San Francisco Bay would ensure that dewatering discharges conform to NPDES
effluent limitations and are consistent with Basin Plan water quality objectives. Therefore, impacts from
construction dewatering associated with the violation of water quality standards, exceedance of waste
discharge requirements, and/or the degradation of water quality would be less than significant.
However, waters isolated within sand dike or sheet pile enclosure areas have a potential to contain elevated
concentrations of suspended sediment resulting from ground disturbance within the isolated work area and
the potential for the fine-grained Young Bay Mud sediments to become mobilized and remain suspended in
water for extended periods of time (days). The direct discharge of such waters to the bay via the storm drain
system or other method of direct discharge could result in localized increases in suspended sediment and
turbidity that persist for the duration of dewatering activities. Further, dewatering discharges directed to the
bay shoreline near the Airport would be subject to low velocity tidal currents, as discussed above, with little
capacity to dilute or disperse increased turbidity. If the water from the isolated work areas were discharged
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directly to bay waters, these discharges could violate water quality standards relating to turbidity or
substantially degrade water quality resulting in a significant water quality impact. Mitigation Measure
M-HY-1b, Implement Dewatering BMPs for In-Water Work, would reduce this potential impact on water
quality to a less-than-significant level with mitigation by requiring the implementation of monitoring and
standard BMPs to remove sediment from the dewatering discharge. Therefore, with implementation of
Mitigation Measure M-HY-1b, the impact from dewatering would be less than significant with mitigation.
Mitigation Measure M-HY-1b: Implement Dewatering BMPs for In-Water Work. If dewatering
effluent produced during construction of the shoreline protection system is to be discharged directly
to San Francisco Bay, the construction specifications shall include a requirement that the
construction contractor(s) prepare and implement a Water Quality Control Plan for Dewatering
Activities (Plan). The Plan shall be reviewed and approved by BPPP staff prior to conducting
dewatering activities. The plan shall specify, at a minimum, water quality monitoring to be
conducted at least once daily no more than 1,000 feet from the point of discharge as well as the
implementation of operational controls and/or BMPs for the treatment of sediment-laden water
produced during dewatering activities. Operational controls include reducing the rate of discharge
or periodically ceasing dewatering activities to allow suspended sediments to settle out of the water
column in areas undergoing dewatering. BMPs could include, but not be limited to discharging
water through filtration media, such as filter bags or a similar filtration device, installing in-water silt
curtains or other sediment containment devices in shallow waters at the point of discharge to
facilitate rapid settlement and the avoidance of dispersion to bay waters, or installing an onsite
dewatering treatment system, such as settlement tanks that allow suspended solids to settle out of
dewatering effluent prior to discharge. The discharge must also be applied at a sufficient distance
from newly installed perimeter dike foundation or other areas that could be damaged or result in
increases in turbidity or suspended sediment from the erosive action of dewatering discharges.
BMPs developed and implemented shall remove sediment in a manner sufficient to meet the Water
Quality Objective for turbidity as specified in the Water Quality Control Plan for the San Francisco
Bay Basin (Basin Plan). Specifically, receiving waters shall be free of changes in turbidity that cause
nuisance or adversely affect beneficial uses. Increases from normal background light penetration or
turbidity relatable to waste discharge shall not be greater than 10 percent in areas where natural
turbidity is greater than 50 NTU and shall not be greater than 20 percent in areas where natural
turbidity is less than 50 NTU.

WATER QUALITY EFFECTS OF MAINTENANCE ACTIVITIES
Maintenance of the proposed project over the life span of the wall would include an inspection every 5 years
of the steel sheet piles, the reinforced concrete walls, and the wall caps and any damage, such as cracks or
signs of distress, would be repaired. All passive floodgates would be inspected annually for visible damage or
misuse and would be repaired as needed. Additionally, project maintenance would include inspection of the
corrosion resistant coatings on the steel sheet pile walls every 10 years and reapplying corrosion-resistant
coatings where required. Corrosion resistant coating would be applied by hand to localized areas where
needed using either brushes or paint sprayers.
Maintenance activities such as repair of the shoreline protection system, flood gates, and the application of
corrosion resistant coating to steel sheet pile walls are similar to those analyzed for construction activities.
Construction activities for the repair of the shoreline protection system and/or flood gates, as needed, would
be required to adhere to the requirements of the Airport Standard Construction Measures, the Industrial
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SWPPP, and the Airport Rules and Regulations covering environmental standards, as described above. For
small construction projects affecting an area less than one acre, such as repair and maintenance of flood
gates and/or the shoreline protection system, SFO or its contractor(s) would be required to prepare an
Erosion and Sediment Control Plan, consistent with Airport Rules and Regulations, and all work would be
required to incorporate the Airport’s Standard Construction Measures for stormwater pollution prevention
and erosion controls. Complying with the requirements of the construction guidelines in the Industrial
SWPPP, Airport Rules and Regulations, and implementing associated BMPs consistent with the Airport’s
Standard Construction Measures, which would be monitored, evaluated for effectiveness, and augmented as
necessary by the BPPP during maintenance related construction repairs, would prevent the discharge of
pollutants to groundwater or surface waters, including the San Bruno Channel, the Millbrae Channel, and
bay receiving waters, and would minimize or eliminate potential degradation of groundwater or surface
water quality during maintenance of the proposed project. For maintenance activities conducted on the
proposed shoreline protection system subject to the Industrial SWPPP and Airport Rules and Regulations,
impacts related to a violation of water quality standards, waste discharge requirements, or the degradation
of water quality would be less than significant.
However, accidental spills of anti-corrosion paint, fuel, lubricants, or hydraulic fluid from equipment could
occur during proposed maintenance activities involving the application of corrosion resistant coating on the
bay side of the steel sheet pile wall, which is not covered by the Industrial SWPPP. If released into the bay,
these materials would degrade water quality, resulting in a potentially significant impact. Implementing
Mitigation Measure M-HY-1a would reduce this impact to a less-than-significant level by requiring a spill
prevention contingency plan for hazardous waste spills into San Francisco Bay to be prepared for review and
approval by BPPP staff that specifies SFO or its contractor(s) address spills or releases of hazardous materials
through use of floating booms and absorbent materials to recover hazardous wastes. With implementation
of Mitigation Measure M-HY-1a, water quality impacts from maintenance activities related to a violation of
water quality standards, waste discharge requirements, or the degradation of water quality would be less
than significant with mitigation.

IMPACT SUMMARY
Complying with the requirements of the Airport Standard Construction Measures, Construction General
Permit, construction guidelines in the Industrial SWPPP, Airport Rules and Regulations, and implementing
associated BMPs, which would be monitored, evaluated for effectiveness, and augmented as necessary by
the BPPP during construction, would minimize or eliminate potential degradation of water quality during onland construction activities. Mandatory compliance with the DMMO permit process as well as conditions
specified in the RWQCB water quality certification, the USACE 404 certification and Section 10 permit
requirements, and BCDC’s Major Permit requirements would reduce or avoid water quality degradation of
bay waters during dredging activities and the placement of fill. With implementation of Mitigation Measures
M-HY-1a and M-HY-1b, water quality impacts related to in-water construction activities, including pile
removal and installation and dewatering activities, would be minimized and/or avoided. Therefore, impacts
relating to the violation of water quality standards, waste discharge requirements, or the degradation of
water quality due to construction of the proposed project would be less than significant with mitigation.
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Impact HY-2: The proposed project would not change the shoreline of San Francisco Bay to a degree
that scour, erosion, and deposition would substantially alter the bay floor nor would the proposed
project cause substantial sediment transport capable of degrading water quality. (Less than
Significant)
The proposed shoreline protection system would be tall enough to comply with current FEMA
accreditation 498 requirements plus 3.5 feet of sea-level rise. The project site relevant to the bay shoreline
consists of the northern, eastern, and southern perimeter of the Airport. As described in Chapter 2, Project
Description, the Airport’s San Francisco Bay shoreline is divided into 15 reaches based on shoreline
orientation, existing protection type, existing foreshore conditions, and existing landside conditions. The
proposed project would remove the existing shoreline protection features and would construct a shoreline
protection system for Reaches 1–15 comprised of a combination of reinforced concrete and steel sheet pile
walls to eliminate the probability of substantial inundation at the Airport through 2085. Reach 16, analyzed
at a program level, is located along the western landside boundary of the Airport and would not alter the bay
shoreline.
The proposed shoreline protection system would not require any new open water fill in the bay or impacts to
wetland areas for Sub-reaches 2A and 2C and Reaches 1, 3, 5, 6, 9, 10, 15, and 16; therefore, these reaches
would not alter the existing shoreline compared to existing conditions and so would have no impacts related
to scour, erosion, sediment transport, or deposition resulting from altered currents, tides, or wave actions
due to an altered bay shoreline. As such, impacts related to substantial scour, erosion, sediment transport,
deposition, and the degradation of water quality resulting from an altered shoreline would be less than
significant; as such these reaches are not analyzed further.
The proposed shoreline protection system at Sub-reach 2B and Reaches 4, 7, 8, 11, 12, 13, and 14 and would
require armor rock revetments and/or add open water fill in the bay and/or impacts to wetland areas
adjacent to the bay; therefore, they would alter the existing bay shoreline. The proposed project would
include armor rock revetments used in tandem with walls to dissipate wave energy and to prevent sediment
from being eroded. Added fill, either in the form of soil or grout, would be used to stabilize the shoreline
around proposed sheet pile. Armor rock revetments would be placed at Sub-reach 2B and Reaches 4, 11, 12,
13, and 14 to replenish or replace existing armor rock revetments both above the bay’s high tide elevation
and extending towards the bay by 30 feet or less. Reaches 7 and 8, which border Runways 19L and 19R (see
Figure 2-21 through Figure 2-28, pp. 2-36 to 2-46), are the primary exception. For these two reaches, the
proposed project would extend the shoreline protection system an additional 75 to 200 feet beyond the
existing shoreline into the bay.
Alteration of the bay shoreline and the placement of fill in the open bay, especially for Reaches 7 and 8,
would alter coastal hydraulics 499 and could substantially alter the bay floor adjacent to the new shoreline due
to changes to local scour or sedimentation. Sediment transport induced by waves and currents interacting
with the shoreline protection structures could alter the hydraulic forces exerted on the bay floor and
shoreline, thereby inducing changes in scour and sediment deposition. Sea-level rise would increase the
water depth at all Airport shoreline protection structures, potentially exacerbating effects of altered coastal
498
The U.S. Army Corps of Engineers provides criteria for evaluating coastal flood protection structures, such as the proposed project, for potential
FEMA accreditation. If coastal flood protection structures meet these criteria, it can achieve “accreditation,” i.e., it can be shown on the FIRM as
providing protection from the 1 percent annual chance flood.
499
Coastal hydraulics is the movement of water within the bay due to astronomic tides, storm surge, wind, and wind waves. This water movement
can, if sufficiently strong, erode and then transport the sediment forming the natural bed of the bay.
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hydraulics, waves, and currents. Significant impacts could occur if altered erosion, scour, or depositional
patterns increase suspended sediment or sediment transport leading to degraded water quality. Impacts
would also be significant if the proposed project substantially changes erosion, scour, or sediment
deposition to the degree that footings, foundations, or other shoreline features (including wetlands) at or
adjacent to the project site are compromised, undermined, or degraded and cause additional hydrologic or
water quality impacts.
Hydrodynamic and wave modeling was conducted to analyze the potential effects of altering the bay
shoreline under the proposed project. Changes to the bed elevation were quantified to analyze the
combined effects of changes to coastal hydraulics, currents, tides, and waves on erosion, scour, deposition,
and/or sediment transport. The model analysis simulated three scenarios: (1) existing conditions to provide
a baseline for comparison; (2) conditions with the proposed project; and (3) future sea-level rise conditions
of +3.5 feet both with and without the proposed project. Appendix G contains the model analysis conducted
to support this impact analysis. An independent expert peer-reviewed the modeling analysis for accuracy
and to ensure methodologies and assumptions were sound and the results were valid. Where applicable, the
results and findings of the model analyses were incorporated into the analysis of impacts. 500 The following
sections summarize the modeling approach, the results of the model analysis, and an analysis of the
potential impacts of the proposed project.

MODEL APPROACH
The modeling analyzed the combined effects of currents, waves, and sea-level rise on sediment transport. In
addition to minor changes in currents and waves, changes to hydraulic conditions resulting from the
proposed project may also cause changes to the bay’s bed (bottom) elevation. Changes to the bed elevation
occur when the bed shear stress, 501 the force exerted by currents or waves on the bed’s sediments, changes
substantially. A benchmark for characterizing bed shear stress changes is the critical shear stress 502 of the bed
sediments.
Previous modeling has found that the portions of the bay, including areas near the Airport, have a two-layer
response to bed shear stress. The top layer of bed sediments, which is a few inches thick, is relatively
unconsolidated mud particles. Because it is unconsolidated, it has less resistance to erosion and is regularly
eroded by tidal currents and waves. Regular agitation and movement help sustain this layer, because, under
motion, these particles do not have time to consolidate. Particles in this layer of mud remain loose and thus
this layer has a smaller critical shear stress. The top layer is underlain by a thicker layer of consolidated mud.
While composed of similar mud particles, this layer has not been recently eroded and consolidation has
expelled water from pore spaces between particles. Consolidation increases the particles’ resistance to
erosion and its critical shear stress. The consolidated layer is usually at least several feet deep. The model
analyses outlined in the bullets below quantify changes to bed shear stress and analyze the proposed
project’s potential to substantially change the bed of the bay (for additional details see Appendix G).
Coastal hydraulics (i.e., the movement of water in the bay) occur due to multiple types of environmental
forces and include both flowing currents and wind-generated waves. These different types of forces and
500

ESA, San Francisco International Airport Shoreline Protection Program Coastal Hydraulics Technical Report, December 2021.
Bed shear stress is the force per unit area exerted on the bed that can erode sediment from the bed and influence the deposition of suspended
sediment onto the bed.
502
Critical shear stress is the threshold above which water movements from currents or waves erode sediment from the bed, into suspension in the
water column.
501
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hydraulic responses require different types of models to quantify the potential project-related changes to the
currents and waves, to predict the resulting bed shear stress, and to analyze whether the currents and waves
could alter the bay bed sediments. The following standard engineering hydrodynamic and wave models
were used to quantify project-induced changes to coastal hydraulics and to determine if such changes are
sufficient to substantially affect the bay’s bed elevations, and if so, determined the amount of expected
change:


Hydrodynamic modeling was conducted using the Delft3D FM modeling suite, developed by Deltares.
This model can simulate representative storm surges, detailed tidal and fluvial flows 503 and resulting
water levels, wind-driven currents, waves, and the interactions between these processes. Deltares can
also model an event consistent with the FEMA 100-year coastal flood. Versions of this model have been
used for peer-reviewed studies of tidal hydrodynamics and sediment transport studies in the bay. 504 The
hydrodynamic model was calibrated to accurately replicate observed water levels and current velocities
in South San Francisco Bay.



Bay wave modeling was conducted using a 2-dimensional wind wave generation model, which was
developed for the South Bay using the Simulating WAves Nearshore (SWAN) model. SWAN accounts for
wave generation, propagation, and dissipation. The Corp’s Hydrology, Hydraulics and Coastal
Community of Practice allows the use of SWAN, which is also approved for FEMA studies. Wave modeling
was calibrated to a set of wave observations to accurately replicate existing wave conditions.



Coupled hydrodynamic and bay wave modeling was conducted using the Delft3D FM Suite to account
for the combined effect of hydrodynamics and waves on the bay and bed adjacent to the Airport. The
hydrodynamic model and the bay wave model outlined in the bullets above were coupled to simulate
representative tidal conditions and storm surge conditions, as well as an event consistent with the FEMA
100-year coastal flood.



Shoreline wave modeling was conducted using the XBeach model to translate offshore wind-wave
heights to the shoreline. XBeach predicts wave hydrodynamics as waves approach and break at the
shoreline. This model captures the relevant swash zone 505 processes including wave interactions with
steep slopes, dynamic setup, and complex bathymetry. The use of XBeach allows a quantitative estimate
of the bed shear stresses for more complex wave dynamics.

RESULTS AND FINDINGS
Modeling results, as presented in the following sections, demonstrate that the proposed project would only
cause a limited change in bay coastal hydraulics.

Coupled Hydrodynamic and Wave Modeling
The coupled hydrodynamic and wave model results indicate that the proposed project effects due to
changes in tidal, storm surge, and wind-induced waves are small and localized. Changes in current velocity
and bed shear stress following project implementation are limited to the vicinity of Reach 7 and the northern
portion of Reach 8 (see Figures 15 and 16 in Appendix G). The changes in velocity and bed shear stress are
negligible along other reaches of the proposed project and within the adjoining bay.

503
Given the limited freshwater discharge to the South Bay in relation to its size, tides are expected to provide the fastest currents in areas affected by
the proposed project. Thus, freshwater contributions were not included in the modeling.
504
ESA, San Francisco International Airport Shoreline Protection Program Coastal Hydraulics Technical Report, December 2021.
505
The swash zone is the turbulent layer of water that washes up on the beach after an incoming wave has broken.
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The proposed project could cause some minor redistribution of the top few inches of the bay bed adjacent to
Reach 7 (see Figure 17 for velocity and Figure 18 for bed shear stress changes in Appendix G). For Reach 7, the
affected area extends approximately 300 feet bayward from the proposed shoreline. The changes are not
substantial enough to affect the lower layer of sediment, nor extensive enough to affect the bed anywhere
except within a few hundred feet of Reach 7. The changes to velocity and bed shear stress decrease with
distance from Reach 7, such that there is a minor change at the junction of Reach 7 and Reach 8, which then
becomes negligible for the remaining southern portions of Reach 8. For Reach 8, the affected area extends
approximately 100 feet from the proposed shoreline and is limited to the northern portion of this reach, near
its intersection with Reach 7. In the affected area, changes in bed shear stress are similar to the critical bed
shear stress for the top layer of unconsolidated sediment and may cause some redistribution within the top
few inches of the bed. In all areas, the bed shear stress remains well below the critical shear stress for the
lower layer of consolidated sediment so, as with existing conditions, the proposed project would not disturb
this layer. The addition of 3.5 feet of sea-level rise to existing conditions does not substantially change the
predicted effect that the proposed project would have on velocity and combined bed shear stress; the effects
of a deeper water column on the bed are relatively minor (see Figures A-1 to A-6 in Appendix G, which
compare existing and with-project conditions with 3.5 feet of sea-level rise).

Extreme Wind and Wave Conditions
For a wide range of extreme wind and wave conditions, the mean and maximum changes in bed shear stress
are relatively small and would not substantially alter the balance of wave-induced bed shear stress relative
to the critical shear stress. Bed shear stress maps were calculated for nine cases with a 100-year wind speed
of 56.5 mph. The nine cases include all combinations of three wind directions (northeast, southeast, and
north-northwest) and three water levels (mean higher high water, mean still water, and mean lower low
water). When water levels were modeled at mean higher high water, the largest nearshore differences in bed
shear stress were predicted because the greater water depths enabled larger waves to propagate to the
shoreline (see Figure 26 and Figure 27 in Appendix G). The other water levels, mean still water and mean
lower low water, had similar or less change between existing and project conditions.
The change in shear stress following implementation of the proposed project indicates that along much of
the shoreline, there is no change in bed shear stress compared to existing conditions. The extent of the
changes in bed shear stress is limited to approximately 100 feet from the shoreline in Reach 7 and Reach 8.
There is no significant change outside of Reach 7 and Reach 8. Modeling projected reduced bed shear
stresses in some areas along the Reach 7 and Reach 8 shoreline, which are the result of being closer to the
shoreline. Waves from the southeast are more sheltered to the lee (northwest) of the proposed Runway 19
shoreline protection system, resulting in reduced bed shear stresses over a larger area. However, the
reduction remains only in the area immediately offshore of Reach 7. There are no substantial project-related
changes in wave conditions extending beyond the Airport.

Shoreline Wave Modeling
Results of the shoreline wave modeling quantify the likely changes immediately adjacent to the shoreline,
where waves interact with the shoreline’s structures. This enables the comparison of bed shear stresses for
the existing and proposed project conditions over a range of water levels. Shoreline wave modeling for
Reach 7 and Reach 8 indicates that the changes in bed shear stress due to waves interacting with the
proposed open water fill would only occur on top of the rock armor revetment. Since the purpose of the rock
armor revetment is to resist scour by waves, increases in bed shear stress that occur over fill would not result
in bed erosion. Waves interacting with the proposed shoreline system are not anticipated to substantially
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change bed sediments beyond the extents of the project site. For all cases, both mean and maximum bed
shear stress remains below the critical bed shear stress for consolidated bed sediment. Sea-level rise of
3.5 feet will raise water levels, and thereby shift the zones of high bed shear stress landward, to areas also
protected by rock armor revetments.

IMPACT SUMMARY
With implementation of the proposed project, changes in current velocity and bed shear stress are limited in
extent to the portion of the bay immediately adjacent to Reaches 7 and 8. The extent of the changes in bed
shear stress is limited to approximately 100 feet from the shoreline in Reach 7 and Reach 8. Changes in bed
shear stress in the vicinity of Reaches 7 and 8 would be small compared to existing conditions.
The shoreline protection system and fill associated with Reach 8, which extends approximately 60 to 90 feet
into the bay, would have minimal impact on coastal hydraulics as compared to existing conditions,
supporting the conclusion that bayward fill extending 30 feet or less would have negligible effects on the
bay’s coastal hydraulics. Therefore, the minor amounts of fill (i.e., extending less than 30 feet bayward)
proposed for Sub-reach 2B and Reaches 4, 11, 12, 13, and 14 would have negligible effects on the bay’s
coastal hydraulics and would cause only minor changes in currents and waves and would not cause
substantial erosion, scour, deposition, or changes to the bay’s bed elevation.
Shoreline alterations proposed under the proposed project would not cause substantial erosion, scour, or
sediment deposition to the extent that footings, foundations, or other shoreline features (including
wetlands) at or adjacent to the project site are compromised, undermined, or degraded. Additionally,
changes along the bay shoreline with the proposed project would not cause substantial scour, erosion,
and/or deposition or cause substantial sediment transport in a manner that would degrade water quality.
Impacts would be less than significant.

Impact HY-3: The proposed project would not 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 that would result in substantial erosion, siltation, or flooding
onsite or offsite. (Less than Significant)
This impact discusses whether the proposed project would alter drainage such that substantial erosion,
siltation, or flooding on land would result during operation. In-water erosion, siltation, and sediment
transport impacts resulting from the proposed shoreline protection system are discussed under Impact HY-2.
Erosion and siltation impacts related to construction are addressed above under Impact HY-1.
Stormwater runoff from the Airport is collected in the existing stormwater collection system and routed
either to the MLTP or to one of the nine stormwater outfalls. The proposed project would fill approximately
26 acres of the bay and would impact approximately 3 acres of wetlands. Portions of this new filled area
would be paved and would drain to the Airport’s stormwater collection system. For Reaches 7–11, 13, and 14,
the vehicle service road would be relocated approximately 12 to 140 feet into the bay and backfilled with
open water fill to the existing grade. The additional impervious areas along these reaches would drain to the
Airport’s stormwater collection system. Fill of the wetlands for Sub-reach 2B would raise the enclosed area to
the same grade as the adjacent Airport uses but would cover the filled area with gravel. The filled wetland
area for Sub-reach 2B would become a permanent construction staging area (and as such, would become
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covered under the Industrial SWPPP for Airport operations). Drainage systems in the newly paved fill areas
would be required to implement post-construction BMPs pursuant to the Construction SWPPP Guidelines. As
discussed in Section 4.F.3, the BMPs may include treatment of stormwater runoff using detention basins or
ponds, prior to drainage through the Airport’s stormwater collection system. Compliance with this design
requirement would reduce to less-than-significant levels the risk that runoff from new impervious areas
would result in substantial erosion, sedimentation, or flooding.
The proposed project would replace stormwater outfalls along the shoreline by either extending the outfalls
through the new shoreline structures or over the shoreline structures. Stormwater outfalls routed over the
shoreline structures would be pressurized to ensure proper operation using existing stormwater pumping
equipment for the existing outfalls. The proposed project would not alter the number of stormwater outfalls,
or substantially alter locations of the stormwater outfalls. Therefore, alterations of the stormwater outfalls
would not result in substantial erosion, sedimentation, or flooding.
The proposed project is designed to avoid flooding on the Airport. The proposed project would install new
floodwalls along the San Bruno and Millbrae channels. The floodwalls along the San Bruno and Millbrae
channels would be set at the tops of banks and would not substantially alter drainage or conveyance
capacity in either of these channels. 506, 507 Therefore, the proposed project would not substantially alter
drainage during operations such that substantial erosion, siltation, or flooding onsite or offsite would occur;
therefore, the impact would be less than significant.

Impact HY-4: The proposed project would not create or contribute runoff water that would exceed the
capacity of existing or planned stormwater drainage systems or provide substantial additional sources
of polluted runoff. (Less than Significant)
Construction activities generally would not drain to the existing stormwater drainage system, with the
potential exception of dewatering effluent. As discussed under Impact HY-1, dewatering effluent collected
during bay fill activities may be treated at the MLTP, treated onsite and released to the stormwater collection
system or the bay, or discharged to the bay directly. Dewatering effluent would be stored in tanks prior to
treatment at the MLTP, allowing the Airport to control the volumes of dewatering effluent that enter the MLTP
and avoiding the possibility of exceeding the MLTP treatment capacity. If dewatering effluent cannot be
treated by the MLTP, it would be collected and either treated on-site prior to discharge or collected and
disposed of at other appropriate facilities offsite.
As discussed under Impact HY-3, the proposed project would increase the impervious area draining to the
stormwater collection system. Drainage systems constructed as part of the new impervious area would be
designed consistent with the post-construction BMPs requirements of the Construction SWPPP Guidelines,
which would reduce the risk that runoff from new impervious areas would exceed the capacity of existing or
planned drainage systems. The new impervious areas would be used for service vehicle access, similar to
existing perimeter uses at the Airport, and would not store or use new chemicals or water quality pollutants.
The proposed project would not alter land uses at the Airport or include operational activities that could
result in additional sources of polluted runoff, with the exception of corrosion control maintenance
506
507

Moffat & Nichol and AGS, San Bruno / Colma Creek Resiliency Study – Final Report, August 2015.
West Yost Associates, City of Millbrae Storm Drain Master Plan – Final, August 2018.
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treatments, discussed under Impact HY-1. Therefore, the proposed project would not create or contribute
runoff water that would exceed the capacity of existing or planned stormwater drainage systems or provide
substantial additional sources of polluted runoff, and the impact would be less than significant.

Impact HY-5: The proposed project would not impede or redirect flood flows such that substantial
adverse effects would result. (Less than Significant)
Under existing conditions, most of the Airport is within the 1 percent annual chance (or 100-year) flood
hazard zone for coastal flooding. Water surface elevations for the 1 percent annual chance flood at the
Airport range from 11 to 14 feet NAVD88. In addition to current coastal flood hazards, the best-available
science projects that sea level will rise in the coming decades and into the next century, which will
exacerbate coastal flood hazards at the Airport. 508 As discussed in greater detail in Appendix G, reach-specific
crest elevations for the 15 shoreline reaches are based on the flood barrier accreditation requirements for
FEMA. In addition to meeting current FEMA accreditation requirements, in accordance with guidance from
the California Ocean Protection Council and the City and County of San Francisco, the proposed project
would add 3.5 feet of elevation to the shoreline protection system to reduce the probability of substantial
inundation with the sea-level rise projected through 2085. Specifically, the proposed project is designed to
avoid existing and future flood hazards at the Airport by raising the elevation of the shoreline protection
system to between 15.8 and 20.3 feet NAVD88.
The proposed project would prevent bay water from flooding onto the Airport. Coastal hydraulics modeling
indicates that the potential extent and magnitude of change to the bay’s coastal hydraulics caused by
protecting a section of the shoreline including and longer than the project are limited. 509 Since the proposed
project would prevent coastal flooding for a shorter section of the shoreline, displacement of water due to
the presence of the proposed project would not substantially affect surrounding water surface elevations
during a coastal flood, or result in additional areas becoming inundated. Therefore, the proposed project
would not cause substantial adverse effects due to impeding or redirecting flood flows, and the impact
would be less than significant.

Impact HY-6: The proposed project would not risk the release of pollutants from project inundation in
flood hazard, tsunami, or seiche zones. (Less than Significant)
As discussed under Impact HY-4, the proposed project would not change land uses at the Airport such that
new pollutants would be stored on site. As discussed under Impact HY-5, the proposed project would reduce
the risk of flooding at the Airport and thus reduce the risk of release of pollutants due to flooding, tsunami,
or seiche. Therefore, the proposed project would have a less-than-significant impact related to the release
of pollutants from project inundation.

508
California Ocean Protection Council, State of California Sea-Level Rise Guidance, 2018 Update,
https://opc.ca.gov/webmaster/ftp/pdf/agenda_items/20180314/Item3_Exhibit-A_OPC_SLR_Guidance-rd3.pdf.
509
Hummel, M.A. and M.T. Stacey, Assessing the Influence of Shoreline Adaptation on Tidal Hydrodynamics: The Role of Shoreline Typologies, 2021.
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Impact HY-7: The proposed project would not conflict with or obstruct implementation of a water
quality control plan. (Less than Significant)
The project area is located within San Francisco Bay Regional Water Quality Control Board jurisdiction. The
regional board has adopted a water quality control plan (Basin Plan), which includes water quality objectives
designed to preserve and enhance water quality and protect the beneficial uses of terrestrial surface water
bodies (e.g., creeks, rivers, streams, and lakes), groundwater, coastal drainages, estuaries, coastal lagoons,
and enclosed bays within the jurisdictional area of the regional board. Both construction and operation of
the proposed project would be required to adhere to all applicable local and state water quality regulations
including policies and objectives of the Basin Plan. Construction of the proposed project, as well as longterm use and associated maintenance activities would comply with the requirements of the Airport standard
construction measures, Industrial SWPPP, Construction General Permit, and Airport Rules and Regulations,
which are designed to ensure that all Airport discharges comply with the Basin Plan narrative and numeric
water quality objectives and requirements. As stated under Impact HY-1, with implementation of Mitigation
Measures M-HY-1a and M-HY-1b, the proposed project would not cause any water quality degradation
relative to baseline conditions. Therefore, impacts of the project related to conflicts with a water quality
control plan would be less than significant.

CUMULATIVE IMPACTS
Impact C-HY-1: The proposed project, in combination with cumulative projects, would not result in
cumulative impacts on hydrology or water quality. (Less than Significant)
The proposed project would occur in areas that either drain to Lower San Francisco Bay directly, or where
stormwater is collected and treated prior to being released to Lower San Francisco Bay. Therefore, the
geographic scope of most hydrology and water quality impacts includes Lower San Francisco Bay and
receiving waters in the proximity of the Airport, including the San Bruno Channel and the Millbrae Channel.
For coastal hydraulics impacts resulting from an altered shoreline due to the proposed project alignment,
the geographic scope of impacts includes the SFO shoreline and adjacent shoreline areas.
The proposed project would have less-than-significant impacts with mitigation related to violation of water
quality standards, and less-than-significant impacts related to alteration of bay bed scour, alteration of
existing drainage patterns, exceedance of stormwater drainage capacity, and risk of release of pollutants due
to inundation by a tsunami or seiche.
As discussed under Impact HY-1, the proposed project would include ground disturbance on land and would
disturb bottom sediments offshore, which could affect the quality of bay waters. Cumulative projects involving
considerable ground disturbance and use of heavy equipment, and which overlap with construction of the
proposed project, include the projects listed in Table 4-1, p. 4-6, and mapped on Figure 4-1, p. 4-8, in
Chapter 4, Environmental Setting, Impacts, and Mitigation Measures. Other projects farther from the SFO
property also drain to Lower San Francisco Bay and also could affect the quality of bay waters.
During construction, each of the cumulative projects would be required to comply with the Construction
General Permit, and projects located on SFO property would also be required to comply with the Airport’s
construction SWPPP Guidelines, the Airport Rules and Regulations, and the Airport’s standard construction
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measures. The cumulative projects also would be required to adhere to stormwater drainage control
requirements applicable on SFO property (discussed under Impact HY-3) or with the development standards
in the San Francisco Bay Municipal Regional Stormwater NPDES Permit, which requires new development or
redevelopment around Lower San Francisco Bay to implement best management practices that avoid
increasing the volume or worsening the quality of stormwater. 510 These drainage control requirements would
ensure that both runoff water quality and runoff volumes are managed in a way that does not adversely
affect water quality, create flooding, or exceed infrastructure capacity, both on an individual basis and
cumulatively since these regulations inherently consider cumulative effects. Therefore, the proposed
project, in combination with cumulative projects, would have a less-than-significant cumulative impact
related to violation of water quality standards, alteration of existing drainage patterns, and exceedance of
stormwater drainage capacity.
No cumulative projects would alter the local bay shoreline. As such, the proposed project would not
combine with cumulative projects to result in a significant cumulative impact related to bay bed scour or
erosion, therefore, the cumulative impact would be less than significant.
Many of the cumulative projects are located on SFO property, which the proposed project would remove
from the floodplain and protect from coastal inundation, including sea-level rise. The cumulative effect of
the proposed project with other projects on SFO property would be to reduce the risk of release of pollutants
due to inundation. Therefore, cumulative impacts related to coastal inundation would be less than
significant.

510
California Regional Water Quality Control Board San Francisco Bay Region, Municipal Regional Stormwater NPDES Permit, Order No. R2-20150049, NPDES Permit No. CAS612008, November 19, 2015, as amended by Order No. R2-2019-0004.
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Other CEQA Considerations
5.A Introduction
This chapter discusses the following topics in relation to the proposed project: growth-inducing impacts,
significant unavoidable environmental effects if the proposed project is implemented, significant irreversible
environmental changes that would result if the proposed project is implemented, and areas of known
controversy and issues to be resolved.

5.B Growth-Inducing Impacts
The CEQA Guidelines require that an EIR evaluate the growth-inducing impacts of a proposed action
(section 15126.2(e)). A growth-inducing impact is defined in the CEQA Guidelines section 15126.2(e) as:
[T]he 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
… It must not be assumed that growth in any area is necessarily beneficial, detrimental, or of
little significance to the environment.
A project can have direct and/or indirect growth-inducement potential. Direct growth inducement would
result if a project involved construction of new housing that would result in new residents moving to the
area. A project can have indirect growth-inducement potential if it were to establish substantial new
permanent employment opportunities (e.g., commercial, industrial, or governmental enterprises) or if it
were to involve a substantial construction effort with substantial short-term employment opportunities and
indirectly stimulate the need for additional housing and services to support the new employment demand.
Similarly, under CEQA, a project would indirectly induce growth if it were to remove an obstacle to additional
growth and development, such as removing a constraint on required public services, utilities, or
infrastructure facility. Increases in population could tax existing community service facilities, requiring
construction of new facilities that could cause significant environmental effects. The CEQA Guidelines also
require analysis of the characteristics of projects that may encourage and facilitate other activities that could
significantly affect the environment, either individually or cumulatively.
As discussed in the initial study (Section E.3, Population and Housing, in Appendix B), the proposed project
does not include any housing construction and therefore would not induce growth directly by constructing
housing that would attract people to the area. The proposed project would not extend roads or other
infrastructure, nor would it remove an obstacle to additional growth and development that could indirectly
induce growth. Given the size and availability of the regional workforce, construction of the proposed project
would not be expected to induce demand for housing by attracting a substantial number of workers from
outside the region. The proposed project also would not provide new permanent employment opportunities
that could attract workers to the area. Therefore, the proposed project would not directly or indirectly induce
population growth.
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5.C Significant Unavoidable Environmental Effects of the Proposed
Project
CEQA Guidelines section 15126.2(c) requires that an EIR describe any significant impacts that cannot be
avoided, even with the implementation of feasible mitigation measures. As described in Chapter 4, the
impacts listed below would be considered significant and unavoidable, even with implementation of feasible
mitigation measures. With the exception of the impacts listed below, all other proposed project impacts would
be either less than significant or reduced to less-than-significant levels by implementing the identified
mitigation measures.

5.C.1

Air Quality

The proposed project would result in a cumulatively considerable net increase in criteria air pollutants for
which the project area is designated non-attainment under an applicable federal or state ambient air quality
standard. (Impact AQ-2)

5.D Significant Irreversible Environmental Changes
In accordance with CEQA section 21100(b)(2)(B) and CEQA Guidelines section 15126.2(d), an EIR must
identify any significant irreversible environmental changes that could result from implementing the
proposed project. This may include current or future uses of nonrenewable resources, and secondary or
growth-inducing impacts that commit future uses of nonrenewable resources, and secondary or growthinducing impacts that commit future generations to similar uses. According to the CEQA Guidelines,
irretrievable commitments of resources should be evaluated to assure that such current consumption is
justified. In general, such irreversible commitments include resources such as energy consumed and
construction materials used in construction of a proposed project, as well as the energy and natural
resources (notably water) that would be required to sustain a project and its inhabitants or occupants over
the usable life of the project.
No significant environmental damage (e.g., accidental spills or the explosion of a hazardous material) is
anticipated with implementation of the proposed project. Compliance with federal, state, and local
regulations would ensure that construction and operation activities at the project site would not result in the
release of hazardous materials into the environment and that associated impacts would be less than
significant (refer to Section E.17, Hazards and Hazardous Materials, of the initial study in Appendix B).
No significant irreversible changes, such as those that may occur from construction of a large-scale mining
project, a hydroelectric dam project, or other industrial project, would result from development of the
proposed project.
Consumption of nonrenewable resources includes increased energy consumption, conversion of agricultural
lands, and lost access to mining reserves. No agricultural lands would be converted and no access to mining
reserves would be lost with construction of the proposed project (refer to Section E.19, Mineral Resources,
and Section E.21, Agriculture and Forestry Resources, of the initial study in Appendix B).
Construction of the proposed project would require the irretrievable and irreversible commitment of energy,
including energy produced from nonrenewable resources, and also would require the commitment of
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construction materials, such as steel, other metals, concrete, sand, soil, and rock. The proposed project
would require commitment of energy resources used to fuel and maintain equipment used for construction
(such as gasoline, diesel, and oil).
As described in Chapter 2, Project Description, the proposed project would be generally maintenance free for
the first 10 years. After that, the sheet pile and concrete wall segments would be inspected every 5 years and
any damage would be repaired. With these regular maintenance activities, which would include routinely
reapplying corrosion-resistant coatings roughly every 10 years and inspecting the walls’ caps for cracks and
repairing as necessary, the life span of the walls would extend for up to 85 years. In addition, all passive
floodgates would be inspected annually for visible damage or misuse, and would be repaired as needed.
As described in Section E.20, Energy, of the initial study in Appendix B, the proposed project would not
involve the wasteful, inefficient, or unnecessary consumption of energy resources.
As further described in Section E.13, Utilities and Services Systems, of the initial study in Appendix B,
construction of the proposed project, which is anticipated to last approximately 7 years, would require
intermittent use of water for dust control in accordance with the Airport’s Standard Construction Measure
regarding dust control during construction (Division 01 57 00), 511 and water for construction workers’
drinking and on-site sanitary needs, washing, and soil and cement mixing, among other activities. Therefore,
although water consumption would increase as a result of project construction, the proposed project’s water
demand would be temporary, terminating with the completion of construction, and minor in comparison to
the San Francisco Public Utilities Commission’s water supply capacity and annual demand.
As discussed in Section E.8, Greenhouse Gas Emissions, of the initial study in Appendix B, the proposed
project would not result in any significant impacts associated with an increase in greenhouse gas emissions
or conflict with measures adopted for the purpose of reducing such emissions because the proposed project
would comply with the regulations listed in the City’s Greenhouse Gas Reduction Strategy. In addition, the
proposed project would not require the construction of major new utility lines to deliver energy or natural
gas because the proposed project would not increase demand for energy or natural gas such that new
facilities would be required. Therefore, the proposed project would not result in a significant impact
associated with the consumption of nonrenewable resources.

5.E Areas of Known Controversy and Issues to Be Resolved
Publication of the Notice of Preparation (NOP) of an EIR (see Appendix A) initiated a 30-day public review and
comment period that began on November 25, 2020, and ended on December 28, 2020. The planning
department held a virtual/online scoping meeting on December 9, 2020, to solicit comments on the scope of
the EIR. During the public review and comment period, the planning department received comments from
five agencies, two governmental organizations, and two non-governmental organizations (no comments
from individuals were received). The NOP and comments on the NOP are included in Appendix A of this
document.

511
San Francisco International Airport. Airport Standard Construction Measures Implementation in Construction Contracts and Maintenance Projects,
March 3, 2020.
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Public comments received on the NOP for the proposed project address the following topics:


Address environmental justice with respect to new Bay Plan policies on environmental justice and social
equity



Consult and/or coordinate efforts with the City of South San Francisco, SamTrans, California Department
of Transportation, California Department of Fish and Wildlife, and the City of Millbrae



Address effects on wildlife habitat and special-status species, including the San Francisco garter snake
and California red-legged frog



Address hydroacoustic effects on biological resources due to pile driving in San Francisco Bay, potential
for entrainment and/or impingement of fish, and impacts to wetland and eelgrass habitat



Address consistency of the proposed project with respect to the San Francisco Bay Plan policies, San
Francisco Bay Trail Plan, San Mateo County Active Transportation Plan, San Mateo County Green
Infrastructure Plan, San Mateo County Commute Alternatives Plan, County of San Mateo General Plan,
and City of San Bruno Walk and Bike Plan



Address effects on public access to the San Francisco Bay Trail during construction



Consider alternatives regarding flooding impacts on U.S. 101 and North Access Road



Consider an alternative to minimize bay fill and an alternative upland location, an alternative that
addresses softer shoreline protection options, an alternative tide gate at Reach 1, and an alternative
alignment on North Access Road



Address effects related to erosion, groundwater, and sediment transport
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Alternatives
6.A Introduction
This chapter is divided into five main sections. Section 6.A, Introduction, describes the CEQA requirements
for an alternatives analysis. Section 6.B, Alternatives Selection, describes the basis for determining the range
of CEQA alternatives and identifies the specific alternatives that are analyzed in this Draft EIR. This section
also restates the project objectives and the project’s potential significant environmental effects. Section 6.C,
Alternatives Analysis, presents a detailed analysis and evaluation of the environmental impacts of each of
the alternatives. Section 6.D, Comparison of Alternatives and Environmentally Superior Alternative,
identifies the environmentally superior alternative, based on the described analysis. Section 6.E, Alternatives
Considered but Eliminated from Further Analysis, describes alternative concepts that were considered but
rejected from further study and the reasons for elimination.

6.A.1

CEQA Requirements for Alternatives Analysis

CEQA Guidelines section 15126.6(a) states that an environmental impact report (EIR) must describe and
evaluate a reasonable range of alternatives to a proposed project that would feasibly attain most of the
project’s basic objectives but avoid or substantially lessen any identified significant adverse environmental
effects of the project. An EIR is not required to consider every conceivable alternative to a proposed project
or alternatives that are infeasible. Rather, it must consider a reasonable range of potentially feasible
alternatives that will foster informed decision-making and public participation.
The EIR must evaluate the comparative merits of the alternatives and include sufficient information about
each alternative to allow meaningful evaluation, analysis, and comparison with the proposed project.
Specifically, the CEQA Guidelines set forth the following criteria for selecting and evaluating alternatives:


“An EIR shall describe a range of reasonable alternatives to the project, or to the location of the project,
which 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, and evaluate the comparative merits of the
alternatives. An EIR need not consider every conceivable alternative to a project. Rather it must consider
a reasonable range of potentially feasible alternatives that will foster informed decision making and
public participation. An EIR is not required to consider alternatives which are infeasible.” (CEQA
Guidelines section 15126.6(a))



“[T]he discussion of alternatives shall focus on alternatives to the project or its location which are
capable of avoiding or substantially lessening any significant effects of the project, even if these
alternatives would impede to some degree the attainment of the project objectives, or would be more
costly.” (CEQA Guidelines section 15126.6(b))



“The range of potential alternatives shall include those that could feasibly accomplish most of the basic
objectives of the project and could avoid or substantially lessen one or more of the significant effects.”
(CEQA Guidelines section 15126.6(c))
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“The specific alternative of ‘no project’ shall also be evaluated along with its impact.” (CEQA Guidelines
section 15126.6(e)(1))



“The alternatives shall be limited to ones that would avoid or substantially lessen any of the significant
effects of the project. Of those alternatives, the EIR need examine in detail only the ones that the lead
agency determines could feasibly attain most of the basic objectives of the project. The range of feasible
alternatives shall be selected and discussed in a manner to foster meaningful public participation and
informed decision-making.” (CEQA Guidelines section 15126.6(f))

6.A.2

Project Objectives

As discussed in Section 2.B, Project Objectives, p. 2-2, the project sponsor identified the following objectives
for the proposed project, which are presented below for use in the identification, selection, and evaluation of
alternatives.
1. Protect travelers and workers, Airport operations, and City assets from flooding resulting from a
100-year flood, as defined by FEMA, and future sea-level rise caused by climate change through 2085.
2. Remove the Airport from the 100-year floodplain, as shown on the FEMA Flood Insurance Rate Map, by
providing a complete shoreline protection system as soon as possible.
3. Create a shoreline protection system that is adaptable to future projections of sea-level rise, given the
level of uncertainty regarding exact sea-level-rise estimates.
4. Create a shoreline protection system that poses no safety hazards to Airport operations, maintains
existing runway capacity, and satisfies Federal Aviation Administration design standards.
5. Create a shoreline protection system that enhances emergency vehicle access near the fuel tank farm
and maximizes the geometry of the Airport campus.
6. Minimize hazardous wildlife attractants to prevent aircraft bird strikes.
7. Create a shoreline protection system as expeditiously as possible that allows for safe and continuous
Airport operations and minimizes disruption to aircraft operations during project construction.

6.A.3

Summary of Significant Impacts

This Draft EIR analyzes the potential environmental effects of the proposed project. The initial study, which is
included as Appendix B of this Draft EIR, determined that the proposed project would have either no significant
impacts, less-than-significant impacts, or impacts that can be reduced to less than significant with mitigation
for the following resource topic areas: land use and planning, aesthetics, population and housing, cultural
resources (archeological resources), tribal cultural resources, transportation and circulation, greenhouse gas
emissions, wind, shadow, recreation, utilities and service systems, public services, hazards and hazardous
materials, mineral resources, energy, agriculture and forestry resources, and wildfire. These topics are
analyzed in the initial study and are not analyzed in further detail in this Draft EIR, but are incorporated
herein by reference, as the initial study is an attachment to and part of this Draft EIR.
The initial study found that the proposed project could result in significant impacts associated with the
resource topic areas listed below. Accordingly, chapter 4 of this Draft EIR presents a detailed discussion and
analysis of these resource topic areas.
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Section 4.A, Historic Resources



Section 4.B, Noise and Vibration



Section 4.C, Air Quality



Section 4.D, Biological Resources



Section 4.E, Geology and Soils



Section 4.F, Hydrology and Water Quality

With the exception of the impact identified below, this Draft EIR determines that the proposed project would
result in either no impacts, less-than-significant impacts, or impacts that can be reduced to less than
significant with mitigation related to the topics listed above that are evaluated Chapter 4 of this Draft EIR.
This Draft EIR identifies that the following impact would be significant and unavoidable even after
implementation of mitigation measures.

AIR QUALITY


Impact AQ-3: Construction of the proposed project would generate ozone precursors and would result in
a cumulatively considerable net increase in criteria air pollutants for which the proposed project area is
in non-attainment under an applicable federal or state ambient air quality standard.

Specifically, as discussed under Impact AQ-3 in Section 4.C, Air Quality, the analysis determines that, even
with implementation of Mitigation Measures M-AQ-3a, M-AQ-3b, M-AQ-3c, M-AQ-3d, and M-AQ-3e, the impact
of the proposed project related to a cumulatively considerable net increase in criteria air pollutants from
nitrogen oxide (NOX) emissions during construction is considered significant and unavoidable, and no
additional feasible mitigation is available to reduce this impact to a less-than-significant level.

6.B Alternatives Screening and Selection
In accordance with CEQA Guidelines section 15126.6(a), this Draft EIR examines a reasonable range of
alternatives to the proposed project. An alternative selected for analysis must meet three criteria: (1) the
alternative would attain most of the project’s basic objectives, (2) the alternative would avoid or
substantially lessen the significant environmental impacts of the proposed project, and (3) the alternative
would be potentially feasible. An EIR need not consider an alternative whose impact cannot be reasonably
ascertained and whose implementation is remote and speculative. Furthermore, an EIR need not consider
every conceivable alternative, but must consider a reasonable range of alternatives to foster informed
decision-making and public participation.

6.B.1

Description of Alternatives Selected

Based on the screening process described above, the following alternatives were selected for detailed
analysis in this Draft EIR:


Alternative A: No Project



Alternative B: Reaches 7 and 8 Extended Construction Duration
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Alternative C: No Vehicle Service Road Relocation for Reaches 7, 8, 11, 13, and 14



Alternative D: Less-Barge/More-Truck Construction Scenario



Alternative E: Reach 7 Lower Wall Height



Alternative F: Minimize Wetland Fill

Detailed descriptions of each alternative are presented below, including the assumptions used in analyzing
their environmental impacts. While certain alternatives, such as Alternative B (Reaches 7 and 8 Extended
Construction Duration) and Alternative D (Less-Barge/More-Truck Construction Scenario), were developed in
large part to reduce the magnitude of the significant impact related to generation of criteria air pollutants
during construction of the project, the development of the alternatives was also informed by additional
environmental considerations, including, but not limited to, reducing less-than-significant and less-thansignificant-with-mitigation impacts related to biological resources and hydrology and water quality
identified in this Draft EIR. For example, and as discussed in the analysis below, Alternative C (No Vehicle
Service Road Relocation for Reaches 7, 8, 11, 13, and 14), Alternative E (Reach 7 Lower Wall Height), and
Alternative F (Minimize Wetland Fill) each include reduced amounts of fill placed in open water and/or
wetlands as compared to the proposed project, resulting in corresponding reductions (based on the specific
alternative) in identified less-than-significant and less-than-significant-with-mitigation impacts to terrestrial
and/or marine species and/or habitat. Similarly, reduced fill placed in open water and/or wetlands compared
to the proposed project under Alternatives C, E, and F could result in corresponding reductions in identified
less-than-significant and less-than-significant-with-mitigation impacts related to hydrology and water
quality. These and other attributes of each alternative and their relative impacts compared to the proposed
project are discussed below.

6.B.2

Alternative A: No Project Alternative

As required by CEQA Guidelines section 15126.6(e), this Draft EIR evaluates a No Project Alternative to allow
decision-makers to compare the environmental effects of approving the project with the effects of not
approving the project. Alternative A, the No Project Alternative, represents what would reasonably be
expected to occur in the foreseeable future if the project were not approved.
Under this alternative, the San Francisco International Airport (SFO or Airport) would not install a new
shoreline protection system around the Airport that would comply with current Federal Emergency
Management Administration (FEMA) requirements for flood protection against a 100-year flood. Under this
alternative, the existing shoreline protection features on the perimeter of the Airport, which include a
combination of concrete walls, sheet pile walls, 512 concrete debris, armor rocks, sandbags, K-rails, 513 tidal
flats, embankment walls/dikes, and earthen and vegetated berms, 514 and which FEMA determined are not
adequate to prevent inundation during a 100-year flood, would remain.
Under Alternative A, SFO would continue to monitor shoreline conditions and the performance of existing
shoreline protection features on the perimeter of the Airport. If required to protect public safety and/or
aircraft operations from a sudden risk of exposure (e.g., from an unusually strong storm season resulting in
512
A sheet pile wall is made of interlocking sheet piles that form a wall. The wall is driven into the ground and meant to retain earth, water, or other filling
material. Sheet piles can be made of materials such as timber, concrete, or steel, or of polyvinyl chloride (typically referred to as vinyl sheet piles).
513
A K-rail is a modular concrete barrier typically used to separate traffic lanes.
514
A berm acts as a barrier and is a raised bank or terrace bordering a road, river, canal, or other body of water.
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accelerated shoreline erosion), SFO would implement temporary emergency shoreline protection measures,
which could include substantial placement of sandbags, rock, deployable flood gates, and potential
reconstruction or repair of compromised berms and existing shoreline protection features, if authorized by
the agencies with environmental regulatory jurisdiction for the project, including the Federal Aviation
Administration (FAA), the U.S. Army Corps of Engineers (USACE), the U.S. Fish and Wildlife Service (USFWS),
the National Marine Fisheries Service (NMFS), the California Department of Fish and Wildlife (CDFW), the San
Francisco Bay Regional Water Quality Control Board (regional board), the San Francisco Bay Conservation
and Development Commission (BCDC), the Bay Area Air Quality Management District (air district), the San
Francisco Planning Commission, and the San Francisco Airport Commission.

6.B.3

Alternative B: Reaches 7 and 8 Extended Construction Duration

The purpose of Alternative B is to reduce the average daily criteria air pollutant emissions resulting from
project construction by extending the length of construction activities for Reaches 7 and 8 because
construction of these reaches results in the greatest amount of NOX emissions due to the type of marine
equipment used during construction. Under this alternative, the construction of Reach 7 would be extended
from a duration of approximately three years under the proposed project to approximately six years.
Similarly, construction of Reach 8 would be extended from a duration of approximately one year and six
months under the proposed project to approximately two years and six months. The length of construction
for all other reaches would remain the same as for the proposed project under this alternative. The overall
approximately 6-year construction period estimated for the proposed project would not be extended under
Alternative B. Maintenance activities, which consist of inspection and upkeep of the shoreline protection
system, as described in Section 2.G, Project Construction and Maintenance, p. 2-71, would be the same or
similar as those conducted for the proposed project under this alternative.

6.B.4

Alternative C: No Vehicle Service Road Relocation for Reaches 7,
8, 11, 13, and 14

The purpose of this alternative is to reduce the amount of bay fill required to construct the proposed project,
which also would reduce air quality, biological resources, and hydrology and water quality impacts. The
existing vehicle service road 515 for Reaches 7–11, 13, and 14 does not meet existing FAA taxiway and taxilane
object-free area standards. To meet FAA airport design standards, under the proposed project, the existing
vehicle service road would be relocated for Reaches 7–11, 13, and 14 outside of the primary object free zone,
a critical airspace surface. 516 However, relocation of the vehicle service road would only require bay fill for
Reaches 7, 8, 11, 13, and 14, which would require the placement of approximately 11 acres of fill in the bay
for the relocated vehicle service road.
Under Alternative C, the vehicle service road for Reaches 7, 8, 11, 13, and 14 would not be relocated, which
would reduce the amount of open water fill in the bay by approximately 11 acres. Consequently, the total
amount of open water fill would be reduced from approximately 26 acres for the proposed project to
approximately 15 acres (an approximately 42 percent reduction) under Alternative C. Under this alternative,
with the exception of not relocating the vehicle service road, the project would be implemented as proposed
515

A vehicle service road is a designated roadway on an airfield for use by ground vehicles.
The proposed relocation of the vehicle service road is shown on the following figures in Chapter 2, Project Description, of this Draft EIR: Figure 2-22
(Reach 7 Plan), Figure 2-27 (Reach 8 Plan), Figure 2-30 (Reach 9 Plan), Figure 2-33 (Reach 10 Plan), Figure 2-36 (Reach 11 Plan), Figure 2-42 (Reach 13
Plan), and Figure 2-45 (Reach 14 Plan).
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in Chapter 2, Project Description. Maintenance activities, which consist of inspection and upkeep of the
shoreline protection system, would be the same as those conducted for the proposed project under this
alternative, with the exception that the existing vehicle service road, which does not meet existing FAA
taxiway and taxilane object-free area standards, would remain in use.

6.B.5

Alternative D: Less-Barge/More-Truck Construction Scenario

The purpose of Alternative D is to reduce the average daily criteria air pollutant emissions resulting from
marine equipment used during project construction by reducing the amount of barge activity for
construction of Reaches 7–9. Under Alternative D, some materials that would be transported by barge during
work at Reaches 7, 8, and 9 under the proposed project would be transported by truck. 517 Materials assumed
to travel by truck instead of by barge in this alternative include sand fill, soil grouting material, and sheet
piles. Alternative D does not eliminate all barge movement of material; barging of material would still be
required for dredging disposal and for materials brought to the construction staging area prior to trucking it
to the project site. Maintenance activities, which consist of inspection and upkeep of the shoreline protection
system, would be the same as those conducted for the proposed project under this alternative.

6.B.6

Alternative E: Reach 7 Lower Wall Height

The purpose of this alternative is to reduce the amount of bay fill, which also would reduce air quality,
biological resources, and hydrology and water quality impacts. Under Alternative E, the shoreline protection
system for Reach 7 would be constructed at the existing berm, resulting in a reduced wall height as
compared to the proposed project. The maximum height of the shoreline protection system for Reach 7
would be 6.5 feet under this alternative, as compared to 13.5 feet under the proposed project. Hence, the
shoreline protection system would be 7 feet lower under this alternative than under the proposed project. By
constructing the shoreline protection system for Reach 7 at the existing berm, the amount of open water fill
in the bay would be reduced by approximately 11 acres. Consequently, the total amount of open water fill
would be reduced from approximately 26 acres for the proposed project to approximately 15 acres (an
approximately 42 percent reduction) under Alternative E. Under this alternative, with the exception of
constructing Reach 7 at the existing berm, the project would be implemented as proposed in Chapter 2,
Project Description. Maintenance activities, which consist of inspection and upkeep of the shoreline
protection system, would be the same as those conducted for the proposed project under this alternative.

6.B.7

Alternative F: Minimize Wetland Fill

This alternative was developed to reduce impacts to wetland habitat. Alternative F would minimize wetland
fill at Reach 2 of the Airport. As described in Chapter 2, Project Description, Reach 2 begins at the intersection
of North Access Road and North Field Road and wraps around the northeastern boundary of the Airport’s Mel
Leong Treatment Plant before terminating along the south-facing shoreline of Seaplane Harbor. Due to its
varying water levels and different shoreline orientations, Reach 2 is divided into three sub-reaches
(Sub-reaches 2A, 2B, and 2C). The proposed project would remove the existing shoreline protection features
at Reach 2 and construct a new shoreline protection system consisting primarily of steel sheet pile walls.
Under the proposed project, a new 26-foot-wide roadway, not accessible by the public, also would be
constructed along the perimeter of Reach 2 to allow construction access for installation of the steel sheet pile
517
See Appendix H, SFO Shoreline Protection Program – Air Quality Analysis for EIR Alternatives, for a more detailed discussion of the assumptions
used to develop the air quality analysis for the project alternatives.
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walls. The roadway also would support fire safety access for the Mel Leong Treatment Plant and would
improve internal roadway connectivity in this area of the Airport.
Construction of Sub-reach 2B would require the placement of approximately 1.68 acres of fill in seasonal
(approximately 1.66 acres) and tidal (approximately 0.02 acre) wetlands located north of the treatment plant
for the new 26-foot-wide roadway and a newly graded ground surface that would be used as a construction
staging area for the proposed project, which would remain after project construction, as noted above. The
proposed roadway would require 0.49 acre of fill in the seasonal wetlands, and the newly graded ground
surface would require 1.19 acres of fill in the seasonal and tidal wetlands (see Figure 2-7, p. 2-17).
Under Alternative F, the new 26-foot-wide roadway would be constructed along the perimeter of Reach 2, but
the newly graded ground surface would not be implemented. Consequently, the impact to seasonal
wetlands under this alternative would be reduced by approximately 1.19 acres (70 percent) compared to the
proposed project. However, this alternative would not allow for implementation of the construction staging
area, thus diverting more trucks to the northern staging areas, particularly Plot 16D (see Figure 2-50, p. 2-74).
Maintenance activities, which consist of inspection and upkeep of the shoreline protection system, would be
the same as those conducted for the proposed project under this alternative.

6.C Alternatives Analysis
Table 6-1 compares each alternative to the proposed project and its respective impacts in a summary
manner. Table 6-1 is followed by a comparative discussion of each alternative to the proposed project and
its respective impacts. A detailed alternatives analysis is provided for environmental topics addressed in the
technical sections of this Draft EIR (historic resources, noise and vibration, air quality, biological resources,
geology and soils, and hydrology and water quality) followed by a more concise alternatives analysis for
environmental topics addressed in the initial study (land use and planning, aesthetics, population and
housing, cultural resources [archeological resources], tribal cultural resources, transportation and
circulation, greenhouse gas emissions, wind, shadow, recreation, utilities and service systems, public
services, hazards and hazardous materials, mineral resources, energy, agriculture and forestry resources,
and wildfire) included as Appendix B to this Draft EIR.
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Table 6-1

Comparison of Environmental Impacts of the Proposed Project to Impacts of the Alternatives

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

ENVIRONMENTAL IMPACT REPORT
4.A HISTORIC RESOURCES

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than
Less than the
Impact C-CR-1: The proposed
significant (LTS) proposed
project, in combination with
cumulative projects, would not
project (LTS)
result in a substantial adverse
change in the significance of a
historical resource, as defined
in CEQA Guidelines
section 15064.5.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Impact CR-1: The proposed
project would not cause a
substantial adverse change in
the significance of a historical
resource pursuant to CEQA
Guidelines section 15064.5.

4.B NOISE AND VIBRATION

Impact NO-1: Construction of
the proposed project could
cause a substantial temporary
or periodic increase in ambient
noise levels at sensitive
receptors in excess of
standards established in the
local general plan or noise
ordinance, or applicable
standards of other agencies.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Impact NO-2: Construction of
the proposed project would
not generate excessive
groundborne vibration or
groundborne noise levels.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact NO-3: Construction of
the proposed project would
not expose people residing or
working in an airport land use
plan area to excessive noise
levels.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-NO-1: Construction
of the proposed project, in
combination with cumulative
projects, would not result in
significant noise impacts.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-NO-2: Construction
of the proposed project, in
combination with cumulative
projects, would not generate
excessive groundborne
vibration or groundborne
noise levels.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Impacts

Impact C-NO-3: Construction
of the proposed project, in
combination with cumulative
projects, would not expose
people residing or working in
an airport land use plan area
to excessive noise levels.

Proposed
Project

Alternative A:
No Project

Less than
Less than the
significant (LTS) proposed
project (LTS)

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

4.C AIR QUALITY

Impact AQ-1: Construction of
the proposed project would
not conflict with or obstruct
implementation of the Clean
Air Plan.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact AQ-2: Construction of
the proposed project would
not generate fugitive dust that
would result in a cumulatively
considerable net increase in
criteria air pollutants for which
the proposed project area is
non-attainment under an
applicable federal or state
ambient air quality standard.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Impact AQ-3: Construction of
the proposed project would
generate ozone precursors and
would result in a cumulatively
considerable net increase in
criteria air pollutants for which
the proposed project area is in
non-attainment under an
applicable federal or state
ambient air quality standard.

Significant and
unavoidable
with mitigation
(SUM)

Less than the
proposed
project (LTS)

Less than the
proposed
project (SUM)

Less than the
proposed
project (SUM)

Less than the
proposed
project (SUM)

Less than the
proposed
project (SUM)

Less than the
proposed
project (SUM)

Impact AQ-4: Construction of
the proposed project would
not result in emissions of fine
particulate matter (PM2.5) and
toxic air contaminants that
would result in exposure of
sensitive receptors to
substantial air pollutant
concentrations.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact AQ-5: Construction of
the proposed project would
not result in other emissions
(such as those leading to
odors) adversely affecting a
substantial number of people.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impacts

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Impact C-AQ-1: Construction of Less than
Less than the
significant (LTS) proposed
the proposed project, in
combination with cumulative
project (LTS)
projects, would not result in
exposure of sensitive receptors
to substantial levels of fine
particulate matter (PM2.5) and
toxic air contaminants under
cumulative conditions.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-AQ-2: Construction of Less than
Less than the
significant (LTS) proposed
the proposed project, in
combination with cumulative
project (LTS)
projects, would not combine
with other sources of odors
that would adversely affect a
substantial number of people.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impacts

Proposed
Project

Alternative A:
No Project

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

4.D BIOLOGICAL RESOURCES

Impact BI-1: Construction and
operation of the proposed
project could have a
substantial adverse effect,
either directly, indirectly, or
through habitat modifications,
on a species identified as a
candidate, sensitive, or
special-status in local or
regional plans, policies, or
regulations, or by the
California Department of Fish
and Wildlife or U.S. Fish and
Wildlife Service.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Impact BI-2: Construction and
operation of the proposed
project (Reaches 1–15) could
have a substantial adverse
effect on riparian habitat or
other terrestrial sensitive
natural communities identified
in local or regional plans,
policies, regulations, or by the
California Department of Fish
and Wildlife or the U.S. Fish
and Wildlife Service.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Impact BI-3: Construction and No impact (NI)
operation of the proposed
project (Reach 16) would not
have a substantial adverse
effect on riparian habitat or
other terrestrial sensitive
natural communities identified
in local or regional plans,
policies, regulations, or by the
California Department of Fish
and Wildlife or the U.S. Fish
and Wildlife Service.

NI

NI

NI

NI

NI

NI

Impact BI-4: The proposed
No impact (NI)
project would not have a
substantial adverse effect on
marine sensitive natural
communities identified in local
or regional plans, policies,
regulations, or by the National
Marine Fisheries Service.

NI

NI

NI

NI

NI

NI

Impacts

Proposed
Project

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Case No. 2020-004398ENV

SFO Shoreline Protection Program

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation

6-14

Draft EIR
August 2022

Chapter 6. Alternatives
6.C. Alternatives Analysis

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Impact BI-5: Construction and
operation of the proposed
project (Reaches 1–15) could
have a substantial adverse
effect on state or federally
protected wetlands (including,
but not limited to, marsh,
vernal pool, coastal) through
direct removal, filling,
hydrological interruption, or
other means.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Impact BI-6: Construction and
operation of the proposed
project (Reach 16) would not
have a substantial adverse
effect on state or federally
protected wetlands (including,
but not limited to, marsh,
vernal pool, coastal) through
direct removal, filling,
hydrological interruption, or
other means.

No impact (NI)

NI

NI

NI

NI

NI

NI

Impacts

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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No Vehicle Service
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for Reaches 7, 8,
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Alternative D:
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Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill
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Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Impact BI-7: Construction and
operation of the proposed
project (Reaches 1–15) could
interfere substantially with the
movement of a 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.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Impact BI-8: Construction and
operation of the proposed
project (Reach 16) would not
interfere substantially with the
movement of a 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.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact BI-9: The proposed
project (Reaches 1–15) could
conflict with local policies or
ordinances protecting
biological resources, such as a
tree preservation policy or
ordinance.

Less than
significant with
mitigation
(LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Impacts

Less than the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
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Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
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Wetland Fill
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Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Impact BI-10: The proposed
project (Reach 16) would not
conflict with local policies or
ordinances protecting
biological resources, such as a
tree preservation policy or
ordinance.

No impact (NI)

NI

NI

NI

NI

NI

NI

Impact C-BI-1: The proposed
project, in combination with
cumulative projects, could
result in significant
construction-related or
operational cumulative
impacts on biological
resources.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impacts

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

4.E GEOLOGY AND SOILS

Impact GE-1: The proposed
project would not expose
people or structures to the risk
of loss, injury, or death
involving seismic
groundshaking or seismically
induced ground failure.

Less than
Less than the
significant (LTS) proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Less than
Less than the
Impact GE-2: The proposed
significant (LTS) proposed
project would not be located
project (LTS)
on a geologic unit or soil that is
unstable, or that would
become unstable because of
the project, and potentially
result in on- or off-site
landslide, lateral spreading,
subsidence, liquefaction, or
collapse.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-GE-1: The proposed
Less than
Less than the
significant (LTS) proposed
project, in combination with
cumulative projects, would not
project (LTS)
result in a significant
cumulative impact on geology,
seismicity, soils or
paleontological resources.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

Impacts

Proposed
Project

Alternative A:
No Project

4.F HYDROLOGY AND WATER QUALITY

Impact HY-1: Construction and
maintenance of the proposed
project could violate water
quality standards or waste
discharge requirements or
otherwise substantially
degrade water quality.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Case No. 2020-004398ENV

SFO Shoreline Protection Program

Similar to the
proposed
project (LTSM)

Less than the
proposed
project (LTSM)

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Draft EIR
August 2022

Chapter 6. Alternatives
6.C. Alternatives Analysis

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Less than
Less than the
Impact HY-2: The proposed
significant (LTS) proposed
project would not change the
project (LTS)
shoreline of San Francisco Bay
to a degree that scour, erosion,
and deposition would
substantially alter the bay floor
nor would the proposed
project cause substantial
sediment transport capable of
degrading water quality.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than
Less than the
Impact HY-3: The proposed
project would not substantially significant (LTS) proposed
project (LTS)
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 that
would result in substantial
erosion, siltation, or flooding
onsite or offsite.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impacts

Proposed
Project

Alternative A:
No Project

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Draft EIR
August 2022

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Chapter 6. Alternatives
6.C. Alternatives Analysis

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Impact HY-4: The proposed
project would not create or
contribute runoff water that
would exceed the capacity of
existing or planned
stormwater drainage systems
or provide substantial
additional sources of polluted
runoff.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact HY-5: The proposed
project would not impede or
redirect flood flows such that
substantial adverse effects
would result.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact HY-6: The proposed
project would not risk the
release of pollutants from
project inundation in flood
hazard, tsunami, or seiche
zones.

Less than
Increased
significant (LTS) compared to
proposed
project

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact HY-7: The proposed
project would not conflict with
or obstruct implementation of
a water quality control plan.

Less than
Similar to the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Case No. 2020-004398ENV
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LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Chapter 6. Alternatives
6.C. Alternatives Analysis

Impacts

Proposed
Project

Alternative A:
No Project

Impact C-HY-1: The proposed
Less than
Less than the
significant (LTS) proposed
project, in combination with
cumulative projects, would not
project (LTS)
result in cumulative impacts
on hydrology or water quality.

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Similar to the
proposed
project (LTS)

Less than the
proposed
project (LTS)

Less than the
proposed
project (LTS)

Less than the
proposed
project (LTS)

Less than the
proposed
project (LTS)

INITIAL STUDY
E.1 LAND USE AND PLANNING

Impact LU-1: The proposed
project would not physically
divide an established
community.

Less than
No impact (NI)
significant (LTS)

Impact LU-2: The proposed
Less than
Less than the
significant (LTS) proposed
project would not cause a
significant physical
project (LTS)
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.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

E.2 AESTHETICS

Impact AE-1: The proposed
project would not have a
substantial adverse effect on a
scenic vista.

Less than
Less than the
significant (LTS) proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Draft EIR
August 2022

Similar to the
proposed
project (LTS)

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Chapter 6. Alternatives
6.C. Alternatives Analysis

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

No impact (NI)

NI

NI

NI

NI

NI

NI

Less than
Less than the
Impact AE-3: The proposed
project would not substantially significant (LTS) proposed
project (LTS)
degrade the existing visual
character or quality of public
views of the site and its
surroundings.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than
Less than the
Impact AE-4: The proposed
project would not create a new significant (LTS) proposed
project (LTS)
source of substantial light or
glare that would adversely
affect day or nighttime views in
the area.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impacts

Impact AE-2: The proposed
project would not damage
scenic resources, including but
not limited to trees, rock
outcroppings, and historic
buildings within a state scenic
highway.

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

E.3 POPULATION AND HOUSING

Impact PH-1: The proposed
project would not induce
substantial unplanned
population growth, either
directly or indirectly.

Less than
Less than the
significant (LTS) proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Case No. 2020-004398ENV
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Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Chapter 6. Alternatives
6.C. Alternatives Analysis

Impacts

Proposed
Project

Alternative A:
No Project

Less than
Less than the
Impact C-PH-1: The proposed
significant (LTS) proposed
project, in combination with
project (LTS)
cumulative projects, would not
have a significant cumulative
impact related to population
or housing.

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

E.4 CULTURAL RESOURCES

Impact CR-2: The proposed
project could cause a
substantial adverse change in
the significance of an
archeological resource
pursuant to CEQA Guidelines
section 15064.5.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Impact CR-3: The proposed
project could disturb human
remains, including those
interred outside of formal
cemeteries.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Impact C-CR-2: The proposed
project, in combination with
cumulative projects, could
result in a significant
cumulative impact to
archeological resources or
human remains.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Draft EIR
August 2022

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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6.C. Alternatives Analysis

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

E.5 TRIBAL CULTURAL RESOURCES

Impact TCR-1: The proposed
project could result in a
substantial adverse change in
the significance of a tribal
cultural resource, as defined in
Public Resources Code
section 21074.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Impact C-TCR-1: The proposed
project, in combination with
cumulative projects, could
result in a significant
cumulative impact to tribal
cultural resources.

Less than
significant with
mitigation
(LTSM)

Less than the
proposed
project (LTS)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTSM)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

E.6 TRANSPORTATION AND CIRCULATION

Impact TR-1: The proposed
project would require a
substantially extended
construction duration;
however, the effects would not
create potentially hazardous
conditions for people walking,
bicycling, driving, or public
transit operations; would not
interfere with emergency
access or accessibility for
people walking or bicycling;
and would not substantially
delay public transit.

Less than
Less than the
significant (LTS) proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Chapter 6. Alternatives
6.C. Alternatives Analysis

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Impact TR-2: Operation of the
proposed project would not
result in significant
transportation impacts.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-TR-1: Construction of
the proposed project, in
combination with cumulative
projects, would not result in
significant constructionrelated transportation
impacts.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-TR-2: Operation of
the proposed project, in
combination with cumulative
projects, would not result in
significant transportation
impacts.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

E.7 NOISE

Refer to EIR.
E.8 AIR QUALITY

Refer to EIR.

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Draft EIR
August 2022

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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6.C. Alternatives Analysis

Impacts

Proposed
Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative A:
No Project

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

E.9 GREENHOUSE GAS EMISSIONS

Impact C-GG-1: The proposed
project would generate
greenhouse gas emissions, but
not at levels that would result
in a significant impact on the
environment or conflict with
any policy, plan, or regulation
adopted for the purpose of
reducing greenhouse gas
emissions.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

E.10 WIND

Impact WI-1: The proposed
project would not create wind
hazards in publicly accessible
areas of substantial pedestrian
use.

Less than
No Impact (NI)
significant (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-WI-1: The proposed
Less than
No Impact (NI)
significant (LTS)
project, in combination with
cumulative projects, would not
result in a significant
cumulative wind impact.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Chapter 6. Alternatives
6.C. Alternatives Analysis

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

E.11 SHADOW

Impact SH-1: The proposed
project would not create new
shadow that would
substantially and adversely
affect the use and enjoyment
of publicly accessible open
spaces.

Less than
No Impact (NI)
significant (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-SH-1: The proposed
Less than
No Impact (NI)
project, in combination with
significant (LTS)
cumulative projects, would not
result in a significant
cumulative shadow impact.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

E.12 RECREATION

Impact RE-1: The proposed
project would not increase the
use of existing neighborhood
and regional parks or other
recreational facilities such that
substantial physical
deterioration of the facilities
would occur or be accelerated.

Less than
Less than the
significant (LTS) proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Draft EIR
August 2022

Similar to the
proposed
project (LTS)

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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6.C. Alternatives Analysis

Impacts

Impact RE-2: The proposed
project would not include
recreational facilities or
require the construction or
expansion of recreational
facilities that might have an
adverse physical effect on the
environment.

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

No impact (NI)

NI

NI

NI

NI

NI

NI

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than
Less than the
Impact C-RE-1: The proposed
significant (LTS) proposed
project, in combination with
project (LTS)
cumulative projects, would not
result in a significant
cumulative impact on
recreational resources.

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

E.13 UTILITIES AND SERVICE SYSTEMS

Impact UT-1: The proposed
Less than
Less than the
project would not result in a
significant (LTS) proposed
determination by the
project (LTS)
wastewater treatment provider
that serves the project site that
it has inadequate capacity to
serve the proposed project’s
projected demand in addition
to the provider’s existing
commitments, or require
construction of new
stormwater drainage facilities;
wastewater treatment facilities;
or electric power, natural gas,
or telecommunications
IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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Chapter 6. Alternatives
6.C. Alternatives Analysis

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

facilities; or the expansion of
existing facilities.
Impact UT-2: Sufficient water
supplies would be available to
serve construction of the
proposed project during
normal, dry, and multiple dry
years.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact UT-3: The proposed
project would be served by a
landfill with adequate
permitted capacity to
accommodate the proposed
project’s solid waste disposal
needs and comply with all
applicable statutes and
regulations related to solid
waste.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than
Less than the
Impact C-UT-1: The proposed
significant (LTS) proposed
project, in combination with
project (LTS)
cumulative projects, would not
result in a significant
cumulative impact on utilities
and service systems.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required

Draft EIR
August 2022

LTSM = Less than significant impact with mitigation
SUM = Significant and unavoidable impact with mitigation
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6.C. Alternatives Analysis

Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

E.14 PUBLIC SERVICES

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than
Less than the
Impact C-PS-1: The proposed
project, in combination with
significant (LTS) proposed
cumulative projects, would not
project (LTS)
result in a significant
cumulative impact on public
services.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact PS-1: The proposed
project would not result in
substantial adverse physical
impacts from new or altered
government facilities, the
construction of which could
cause significant
environmental impacts, in
order to maintain acceptable
service ratios, response times,
or other performance
objectives for any public
services, such as fire
protection, police protection,
schools, or other public
facilities.

E.15 BIOLOGICAL RESOURCES

Refer to EIR.
E.16 GEOLOGY AND SOILS

Refer to EIR.

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Impacts

Proposed
Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative A:
No Project

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

E.17 HYDROLOGY AND WATER QUALITY

Refer to EIR.
E.18 HAZARDS AND HAZARDOUS MATERIALS

Impact HZ-1: The proposed
Less than
Less than the
significant (LTS) proposed
project would not create a
significant hazard to the public
project (LTS)
or the environment through
the routine transport, use, or
disposal of hazardous
materials or through
reasonably foreseeable upset
and accident conditions
involving the release of
hazardous materials.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than
Less than the
Impact HZ-2: The proposed
significant (LTS) proposed
project would not emit
project (LTS)
hazardous emissions or handle
hazardous or acutely
hazardous materials,
substances, or waste within
one-quarter mile of an existing
or proposed school.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Impact HZ-3: The proposed
project is located on a site that
is included on a list of
hazardous materials sites
compiled pursuant to
Government Code
section 65962.5, but they
would not create a significant
hazard to the public or
environment.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact HZ-4: The proposed
project would not result in a
safety hazard or excessive
noise for people residing or
working in the project area.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact HZ-5: The proposed
project would not impair
implementation of, or
physically interfere with, an
adopted emergency response
plan or emergency evacuation
plan.

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impact C-HZ-1: The proposed
Less than
Less than the
project, in combination with
significant (LTS) proposed
cumulative projects, would not
project (LTS)
result in a significant
cumulative impact related to
hazards and hazardous
materials.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Impacts

Proposed
Project

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

E.19 MINERAL RESOURCES

Impact MR-1: The proposed
project would not result in the
loss of availability of a known
mineral resource that would
be of value to the region and
the residents of the state.

No impact (NI)

NI

NI

NI

NI

NI

NI

Impact MR-2: The proposed
project would not 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.

No impact (NI)

NI

NI

NI

NI

NI

NI

Impact C-MR-1: The proposed
No impact (NI)
project, in combination with
cumulative projects, would not
result in the loss of valuable
mineral resources.

NI

NI

NI

NI

NI

NI

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

E.20 ENERGY

Impact EN-1: The proposed
project would not result in
wasteful, inefficient, or
unnecessary consumption of
energy resources during
construction or operation.

Less than
Less than the
significant (LTS) proposed
project (LTS)

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/MoreTruck Construction
Scenario

Alternative E:
Reach 7 Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

Impact EN-2: The proposed
Less than
Less than the
project would not conflict with significant (LTS) proposed
or obstruct a state or local plan
project (LTS)
for renewable energy or energy
efficiency.

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Less than
Less than the
significant (LTS) proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Similar to the
proposed
project (LTS)

Impacts

Impact C-EN-1: The proposed
project, in combination with
cumulative projects, would
increase the use of energy,
fuel, and water resources, but
not in a wasteful manner.

Proposed
Project

Alternative A:
No Project

E.21 AGRICULTURE AND FORESTRY RESOURCES

None applicable
E.22 WILDFIRE

None applicable

IMPACT CODES:
NI = No impact
LTS = Less-than-significant or negligible impact; no mitigation required
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6.C.1

Historic Resources

PROPOSED PROJECT
As discussed in Section 4.A, Historic Resources, the analysis considers impacts on historic resources 518
located within the project site that could result from construction of the proposed project. Because
Reaches 1–15 are analyzed at the project level and Reach 16 is analyzed at a program level (see Chapter 1,
Introduction, for a more-detailed discussion on the analysis approach), the analysis assesses impacts on
buildings and structures located within 100 feet of Reaches 1–15 separately from buildings and structures
located within 150 feet of Reach 16.
As discussed in Section 4.A, with the exception of the U.S. Coast Guard Air Station, there are no historic
resources within 100 feet of Reaches 1–15, including the construction staging areas. The U.S. Coast Guard Air
Station San Francisco (U.S. Coast Guard Air Station) is located within 100 feet of Reaches 1–15 and
construction staging areas and has been determined eligible for listing in the California Register of Historical
Resources (California Register) as a historic district. The proposed project would demolish the seaplane
ramp, a structural component of the Coast Guard Air Station that has been determined to be a noncontributing feature of the historic district. No contributing features of the historic district would be
materially damaged with implementation of the proposed project, and the impact on the historic district
would be less than significant. Therefore, the analysis concludes that impacts of the proposed project on
historic resources would be less than significant.
As discussed in Section 4.A, there are 19 buildings and structures located within 150 feet of Reach 16. Three
buildings have been formally determined not eligible for listing in the California Register, and concurrence of
non-eligibility of five other buildings has been acknowledged by the planning department. The remaining 11
buildings and structures have not been previously evaluated and do not currently (in 2021) meet the 45-year
age criterion; however, one or more could become age eligible at such time Reach 16 may be proposed. At
such time when Reach 16 is proposed, these buildings and structures would need to be evaluated for
eligibility for listing in the California Register if they meet the 45-year age criterion. Should a historic resource
be identified within 100 feet 519 of Reach 16, then Reach 16 would be subject to additional environmental
review at such time as that component of the project is proposed. However, based on what information is
currently available for Reach 16, the impact on historic resources would be less than significant.
Construction activities at the project site would generate vibration that could potentially cause structural
damage to adjacent and nearby buildings. As described in Section 4.B, Noise and Vibration, pile driving and
compaction excavation activities could impact buildings and structures located within close proximity of the
project site. The historic-age boat launch ramp in Reach 3 and the seaplane ramp in Reach 4 would be
demolished under the proposed project and are not considered in the vibration analysis. The only historicage building within close proximity of the project site is Building C/1019C, which is a non-contributing
518

A historic resource is defined in CEQA Guidelines section 15064.5(a) as one that is listed in, or determined to be eligible for listing in, the California
Register of Historical Resources (California Register). In addition, a resource that (i) is identified as significant in a local register of historical resources,
such as article 10 and/or article 11 of the San Francisco Planning Code or (ii) is deemed significant due to its identification in a historical resources
survey meeting the requirements of Public Resources Code section 5024.1(g) is presumed to be a historical resource “unless the preponderance of
the evidence demonstrates that the resource is not historically or culturally significant.” CEQA section 21084.1 also permits a lead agency to
determine that a resource constitutes a historic resource even if the resource does not meet the foregoing criteria.
519
The San Francisco Planning Department uses 100 feet as the standard threshold for indirect impacts to historic resources based on constructionrelated activities. The exact alignment of Reach 16 is not currently known; therefore, a 150-foot buffer was used for the programmatic analysis to account
for different possible alignments of the reach in order to identify buildings and structures located within the vicinity of the reach.
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structure of the U.S. Coast Guard Air Station. As discussed in Section 4.B, Noise and Vibration, constructionrelated vibration would result in a less-than-significant impact on Building C/1019C. Therefore, vibration
from construction of the proposed project would have a less-than-significant impact on a historic resource.

ALTERNATIVE A: NO PROJECT ALTERNATIVE
Under this alternative, SFO would not install a new shoreline protection system around the Airport that
would comply with current FEMA requirements for flood protection against a 100-year flood. Under this
alternative, the existing shoreline protection features on the perimeter of the Airport would remain. SFO
would continue to monitor shoreline conditions and the performance of the existing shoreline protection
features on the perimeter of the Airport. If required to protect public safety and/or aircraft operations from a
sudden risk of exposure, SFO would implement temporary emergency shoreline protection measures, which
could include substantial placement of sandbags, rock, deployable flood gates, and potential reconstruction
or repair of compromised berms and existing shoreline protection features.
As discussed in Section 4.A, Historic Resources, with the exception of the U.S. Coast Guard Air Station, there
are no historic resources within 100 feet of Reaches 1–15, including the construction staging areas. There are
no existing historic resources within 150 feet of Reach 16, and any buildings or structures that meet the 45year age criterion at the time Reach 16 is implemented would be evaluated for eligibility for listing in the
California Register. Although the No Project Alternative would likely result in more temporary emergency
shoreline protection measures than the proposed project over time, none of these measures would involve
activities that would be more intense or require a larger physical footprint than those of the proposed
project. Consequently, the No Project Alternative would result in reduced, less-than-significant impacts
compared to the proposed project.

ALTERNATIVE B: REACHES 7 AND 8 EXTENDED CONSTRUCTION DURATION
The purpose of Alternative B is to reduce the average daily criteria air pollutant emissions resulting from
project construction by extending the length of construction activities for Reaches 7 and 8. Under this
alternative, the construction of Reach 7 would be extended from a duration of approximately three years
under the proposed project to approximately six years. Similarly, construction of Reach 8 would be extended
from a duration of approximately one year and six months under the proposed project to approximately two
years and six months. The length of construction for all other reaches would remain the same as for the
proposed project under this alternative. The overall approximately 6-year construction period duration
estimated for the proposed project would not be extended under Alternative B. As discussed in Section 4.A,
Historic Resources, there are no historic resources within 100 feet of Reaches 1–15, including the
construction staging areas. In addition, there are no existing historic resources within 150 feet of Reach 16,
and any buildings or structures that meet the 45-year age criterion at the time Reach 16 is implemented
would be evaluated for eligibility for listing in the California Register. Consequently, the impact of
Alternative B on historic resources would be less than significant, similar to the proposed project.

ALTERNATIVE C: NO VEHICLE SERVICE ROAD RELOCATION FOR REACHES 7, 8, 11, 13,
AND 14
Under Alternative C, the vehicle service road for Reaches 7, 8, 11, 13, and 14 would not be relocated, which
would reduce the amount of open water fill in the bay by approximately 11 acres. Consequently, the total
amount of open water fill would be reduced from approximately 26 acres for the proposed project to
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approximately 15 acres (an approximately 42 percent reduction) under Alternative C. Under this alternative,
with the exception of not relocating the vehicle service road, the project would be implemented as proposed
in Chapter 2, Project Description. Maintenance activities, which consist of inspection and upkeep of the
shoreline protection system, would be the same as those conducted for the proposed project under this
alternative, with the exception that the existing vehicle service road, which does not meet existing FAA
taxiway and taxilane object-free area standards, would remain in use. As discussed in Section 4.A, Historic
Resources, there are no historic resources within 100 feet of Reaches 1–15, including the construction staging
areas. In addition, there are no existing historic resources within 150 feet of Reach 16, and any buildings or
structures that meet the 45-year age criterion at the time Reach 16 is implemented would be evaluated for
eligibility for listing in the California Register. Consequently, the impact of Alternative C on historic resources
would be less than significant, similar to the proposed project.

ALTERNATIVE D: LESS-BARGE/MORE-TRUCK CONSTRUCTION SCENARIO
Under Alternative D, some materials that would be transported by barge during work at Reaches 7, 8, and 9
under the proposed project would be transported by truck. Materials assumed to travel by truck instead of
by barge in this alternative include sand fill, soil grouting material, and sheet piles. Maintenance activities
would be the same as those conducted for the proposed project under this alternative. As discussed in
Section 4.A, Historic Resources, there are no historic resources within 100 feet of Reaches 1–15, including the
construction staging areas. In addition, there are no existing historic resources within 150 feet of Reach 16,
and any buildings or structures that meet the 45-year age criterion at the time Reach 16 is implemented
would be evaluated for eligibility for listing in the California Register. Consequently, the impact of
Alternative D on historic resources would be less than significant, similar to the proposed project.

ALTERNATIVE E: REACH 7 LOWER WALL HEIGHT
Under Alternative E, the shoreline protection system for Reach 7 would be constructed at the existing berm,
resulting in a reduced wall height and a reduction of approximately 11 acres of open water fill as compared
to the proposed project. Under this alternative, with the exception of constructing Reach 7 at the existing
berm, the project would be implemented as proposed in Chapter 2, Project Description. As discussed in
Section 4.A, Historic Resources, there are no historic resources within 100 feet of Reaches 1–15, including the
construction staging areas. In addition, there are no existing historic resources within 150 feet of Reach 16,
and any buildings or structures that meet the 45-year age criterion at the time Reach 16 is implemented
would be evaluated for eligibility for listing in the California Register. Consequently, the impact of
Alternative E on historic resources would be less than significant, similar to the proposed project.

ALTERNATIVE F: MINIMIZE WETLAND FILL
Alternative F would reduce impacts to wetland habitat at Reach 2. Under Alternative F, a newly graded 1.19acre ground surface within an existing seasonal and tidal wetland area that would be used as a construction
staging area for the proposed project and which would remain after project construction, would not be
implemented. Because this alternative would not allow for implementation of the construction staging area,
more trucks would be diverted to the northern staging areas. Maintenance activities, which consist of
inspection and upkeep of the shoreline protection system, would be the same as those conducted for the
proposed project under this alternative, with the exception that the 1.19 acres of the seasonal and tidal
wetland area would remain in its present condition and not be converted to a graded ground surface. As
discussed in Section 4.A, Historic Resources, there are no historic resources within 100 feet of Reaches 1–15,
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including the construction staging areas. In addition, there are no existing historic resources within 150 feet
of Reach 16, and any buildings or structures that meet the 45-year age criterion at the time Reach 16 is
implemented would be evaluated for eligibility for listing in the California Register. Consequently, the impact
of Alternative F on historic resources would be less than significant, similar to the proposed project.

6.C.2

Noise and Vibration

PROPOSED PROJECT
Section 4.B, Noise and Vibration, evaluates the potential for construction of the proposed project to cause
adverse noise and vibration impacts and identifies mitigation measures to avoid or reduce potential adverse
impacts. Noise and vibration topics consist of temporary or permanent increases in ambient noise levels,
generation of excessive groundborne vibration or noise, and exposure to excessive noise levels near airports.
Impact NO-1 evaluates the potential for construction of the proposed project to cause a substantial
temporary or periodic increase in ambient noise levels at sensitive receptors in excess of standards
established in the local general plan or noise ordinance, or applicable standards of other agencies. The
analysis determines that construction noise levels at the nearest sensitive receptors analyzed for Reaches 3–
16 would not increase by more than 10 dBA 520 above the ambient level. However, noise from construction of
Reaches 1 and 2 near the Safe Harbor Shelter would exceed the ambient level by 14 dBA and 17 dBA,
respectively, which are more than the 10 dBA standard. The analysis determines that implementation of
Mitigation Measure M-NO-1, Construction Noise Control Measures, would reduce construction noise at
sensitive receptors in the vicinity of Reaches 1 and 2 associated with construction of the proposed project.
Because the measure includes a performance standard designated to achieve and maintain noise levels
consistent with the identified significance criteria, construction noise impacts would be less than significant
with mitigation.
With regard to sleep disturbance, the analysis under Impact NO-1 determines that nighttime noise during
construction activities for Reaches 7–13 and the Aviador Lot construction staging area would not result in
interior noise levels that exceed the 45 dBA threshold. However, nighttime noise from construction of
Reach 14 could be as high as 72 dBA at the exterior of the Westin Hotel, which would result in an interior
noise level of 46 dBA. This potential exceedance of the interior noise standard, which assumes standard
building construction, would only be expected to occur along 100 feet (approximately 2 percent) of the total
approximately 4,700 feet of pile installation of Reach 14, slated to occur over a 63-day period. Given the
limited duration of work in proximity to the Westin Hotel (approximately two days), which could result in an
exterior noise level of 71 dBA, and considering the reasonable likelihood that sound transmission
requirements of the Building Code (California Code of Regulations title 24, part 2) have resulted in the hotel
providing more than the standard exterior-to-interior noise attenuation of 25 dBA, the potential for nighttime
noise levels to result in an interior noise level greater than 45 dBA would be less than significant, and no
mitigation is required.

520
The sound pressure level has become the most common descriptor used to characterize how loud a sound is, and the decibel (dB) scale is used to
quantify sound intensity. Because the human ear is not equally sensitive to all sound frequencies, human response is factored into sound
descriptions in a process called A-weighting, expressed as dBA. The dBA, or A weighted decibel, refers to a scale of noise measurement that reflects
the different frequencies that humans can hear.
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The analysis under Impact NO-1 assesses truck traffic noise levels based on algorithms of the Federal
Highway Administration Traffic Noise Prediction Model, which includes the existing environmental setting
and future traffic projections developed as part of the transportation analysis. This analysis considers a
3 dBA increase to be a substantial temporary increase in roadside noise levels along project area roadways.
The analysis determines the noise impact along these roadways from construction traffic would be less than
significant, and no mitigation measures are required.
Impact NO-2 evaluates the potential for construction of the proposed project to generate excessive
groundborne vibration or groundborne noise levels. The analysis determines that vibration from
construction equipment at all reaches would be below the applicable criteria for building damage and sleep
disturbance. The impact would be less than significant, and no mitigation measures are required.
Impact NO-3 evaluates the potential for construction of the proposed project to expose people residing or
working in an airport land use plan area to excessive noise levels. As detailed in Section 2.G.1, Runway
Closures During Construction, in Chapter 2, Project Description, during construction of Reaches 7, 8, 9, 10, 11,
13, and 14, the proximity of construction equipment to the runways would require the temporary closure of
certain runways to aircraft operations for several hours each day. To minimize disruptions to aircraft
operations, the runway closures would occur between 12 a.m. and 6 a.m., when aircraft operations are at
their lowest. As discussed under Impact NO-3, the reassignment of aircraft operations would result in a
temporary increase of 1.5 dB or more in aircraft noise only within Airport property. The analysis determined
that this temporary increase of 1.5 dB or more in aircraft noise within Airport property would result in a lessthan-significant impact under this criterion.
The analysis of cumulative noise and vibration impacts considers whether the cumulative projects listed in
Table 4-1 in Chapter 4, Environmental Setting, Impacts, and Mitigation Measures, could combine with the
proposed project to result in a significant cumulative impact. Of the cumulative projects identified within
0.25 mile of the project site, only three would be located within 900 feet of sensitive receptors. The analysis
determines that the proposed project would not combine with construction noise and vibration impacts
from cumulative projects to result in a significant cumulative noise impact. In addition, none of the
cumulative projects would result in temporary changes to aircraft operations during construction. Therefore,
the analysis determined that the proposed project’s less-than-significant noise impact associated with
temporary reassignment of aircraft operations to other runways during the closure periods evaluated under
Impact NO-3 would not combine with any cumulative projects to result in a significant cumulative noise
impact. Therefore, cumulative noise impacts would be less than significant.

ALTERNATIVE A: NO PROJECT ALTERNATIVE
Under this alternative, SFO would not install a new shoreline protection system around the Airport that
would comply with current FEMA requirements for flood protection against a 100-year flood. Under this
alternative, the existing shoreline protection features on the perimeter of the Airport would remain. SFO
would continue to monitor shoreline conditions and the performance of existing shoreline protection
features on the perimeter of the Airport. If required to protect public safety and/or aircraft operations from a
sudden risk of exposure, SFO would implement temporary emergency shoreline protection measures, which
could include substantial placement of sandbags, rock, deployable flood gates, and potential reconstruction
or repair of compromised berms and existing shoreline protection features.
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Although the No Project Alternative would likely result in more temporary emergency shoreline protection
measures than the proposed project over time, noise and vibration effects associated with these activities
would be minor compared with those associated with construction of the proposed project. Consequently,
the No Project Alternative would result in reduced, less-than-significant impacts as compared to the
proposed project.

ALTERNATIVE B: REACHES 7 AND 8 EXTENDED CONSTRUCTION DURATION
The purpose of Alternative B is to reduce the average daily criteria air pollutant emissions resulting from
project construction by extending the length of construction activities for Reaches 7 and 8. Under this
alternative, the construction of Reach 7 would be extended from a duration of approximately three years
under the proposed project to approximately six years. Similarly, construction of Reach 8 would be extended
from a duration of approximately one year and six months under the proposed project to approximately two
years and six months. The length of construction for all other reaches would remain the same as for the
proposed project under this alternative. The overall approximately 6-year construction period duration
estimated for the proposed project would not be extended under Alternative B. Maintenance activities,
which consist of inspection and upkeep of the shoreline protection system, would be the same as those
conducted for the proposed project under this alternative. Noise and vibration impacts from construction,
including temporary increases in aircraft noise within Airport property associated with temporary nighttime
closure of certain runways and the reassignment of aircraft operations to other runways during the closure
periods, would be similar to the proposed project under this alternative. With regard to construction noise,
there are no sensitive receptors in the vicinity of Reaches 7 and 8 that would be affected by the lengthened
construction period for these two reaches. Implementation of this alternative also would be required to
comply with applicable local regulations related to construction noise and would implement Mitigation
Measure M-NO-1 identified in Section 4.B, Noise and Vibration. As with the proposed project, this alternative
would not result in any permanent changes to the aircraft fleet mix, number of aircraft operations, time-ofday distribution, runway use, aircraft flight tracks or flight track use at the Airport; therefore, there would be
no permanent impact related to aircraft noise. Consequently, noise and vibration impacts under
Alternative B would be less than significant with mitigation, similar to the proposed project.

ALTERNATIVE C: NO VEHICLE SERVICE ROAD RELOCATION FOR REACHES 7, 8, 11, 13,
AND 14
Under Alternative C, the vehicle service road for Reaches 7, 8, 11, 13, and 14 would not be relocated, which
would reduce the amount of open water fill in the bay by approximately 11 acres. Consequently, the total
amount of open water fill would be reduced from approximately 26 acres for the proposed project to
approximately 15 acres (an approximately 42 percent reduction) under Alternative C. Under this alternative,
with the exception of not relocating the vehicle service road, the project would be implemented as proposed
in Chapter 2, Project Description. Maintenance activities, which consist of inspection and upkeep of the
shoreline protection system, would be the same as those conducted for the proposed project under this
alternative, with the exception that the existing vehicle service road, which does not meet existing FAA
taxiway and taxilane object-free area standards, would remain in use. Noise and vibration impacts from
construction, including temporary increases in aircraft noise within Airport property associated with
temporary nighttime closure of certain runways and the reassignment of aircraft operations to other
runways during the closure periods, would be similar to the proposed project under this alternative,
although somewhat reduced due to not relocating the vehicle service road and the associated reduction of
noise and vibration effects from placing 42 percent less open water fill in the bay. Implementation of this
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alternative also would be required to comply with applicable local regulations related to construction noise,
and would implement Mitigation Measure M-NO-1 identified in Section 4.B, Noise and Vibration. As with the
proposed project, this alternative would not result in any permanent changes to the aircraft fleet mix,
number of aircraft operations, time-of-day distribution, runway use, aircraft flight tracks or flight track use at
the Airport; therefore, there would be no permanent impact related to aircraft noise. Consequently, noise
and vibration impacts under Alternative C would be less than significant with mitigation, similar to the
proposed project, although somewhat reduced.

ALTERNATIVE D: LESS-BARGE/MORE-TRUCK CONSTRUCTION SCENARIO
Under Alternative D, some materials that would be transported by barge during work at Reaches 7, 8, and 9
under the proposed project would be transported by truck instead. Materials assumed to travel by truck
instead of by barge in this alternative include sand fill, soil grouting material, and sheet piles. Maintenance
activities would be the same as those conducted for the proposed project under this alternative. Noise and
vibration impacts from construction, including temporary increases in aircraft noise within Airport property
associated with temporary nighttime closure of certain runways and the reassignment of aircraft operations
to other runways during the closure periods, would be similar to the proposed project under this alternative.
While this alternative would result in an increase in construction worker and truck traffic along project area
roadways, the increase would not result in significant impacts related to noise or vibration. The most highly
impacted roadway under the proposed project (Garden Lane), could absorb an additional 25 percent
increase in additional project truck traffic and still result in a noise level increase that would be less than
significant. Implementation of this alternative also would be required to comply with applicable local
regulations related to construction noise, and would implement Mitigation Measure M-NO-1 identified in
Section 4.B, Noise and Vibration. As with the proposed project, this alternative would not result in any
permanent changes to the aircraft fleet mix, number of aircraft operations, time-of-day distribution, runway
use, aircraft flight tracks or flight track use at the Airport; therefore, there would be no permanent impact
related to aircraft noise. Consequently, noise and vibration impacts under Alternative D would be less than
significant with mitigation, similar to the proposed project.

ALTERNATIVE E: REACH 7 LOWER WALL HEIGHT
Under Alternative E, the shoreline protection system for Reach 7 would be built at the existing berm,
resulting in a reduced wall height as compared to the proposed project. Under this alternative, with the
exception of constructing Reach 7 at the existing berm, the project would be implemented as proposed in
Chapter 2, Project Description. Noise and vibration impacts from construction, including temporary
increases in aircraft noise within Airport property associated with temporary nighttime closure of certain
runways and the reassignment of aircraft operations to other runways during the closure periods, would be
similar to the proposed project under this alternative, although somewhat reduced due to placing 42 percent
less open water fill in the bay. Implementation of this alternative also would be required to comply with
applicable local regulations related to construction noise, and would implement Mitigation Measure M-NO-1
identified in Section 4.B, Noise and Vibration. As with the proposed project, this alternative would not result
in any permanent changes to the aircraft fleet mix, number of aircraft operations, time-of-day distribution,
runway use, aircraft flight tracks or flight track use at the Airport; therefore, there would be no permanent
impact related to aircraft noise. Consequently, noise and vibration impacts under Alternative E would be less
than significant with mitigation, similar to the proposed project, although reduced.
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ALTERNATIVE F: MINIMIZE WETLAND FILL
Alternative F would minimize wetland fill at Reach 2 of the Airport. This alternative was developed to reduce
impacts to wetland habitat. Under Alternative F, a newly graded 1.19-acre ground surface within an existing
seasonal and tidal wetland area that would be used as a construction staging area for the proposed project
and which would remain after project construction, would not be implemented. Maintenance activities,
which consist of inspection and upkeep of the shoreline protection system, would be the same as those
conducted for the proposed project under this alternative, with the exception that the 1.19 acres of the
seasonal and tidal wetland area would remain in its present condition and not be converted to a graded
ground surface. Noise and vibration impacts from construction, including temporary increases in aircraft
noise within Airport property associated with temporary nighttime closure of certain runways and the
reassignment of aircraft operations to other runways during the closure periods, would be similar to the
proposed project under this alternative, although potentially reduced due to placing 70 percent less wetland
fill in the bay. Because this alternative would not allow for implementation of the construction staging area,
more trucks would be diverted to the northern staging areas, particularly Plot 16D (see Figure 2-50,
Construction Staging Areas, in Chapter 2, Project Description). However, this change in staging would not
result in significant impacts related to noise or vibration. Implementation of this alternative also would be
required to comply with applicable local regulations related to construction noise, and would implement
Mitigation Measure M-NO-1 identified in Section 4.B, Noise and Vibration. As with the proposed project, this
alternative would not result in any permanent changes to the aircraft fleet mix, number of aircraft
operations, time-of-day distribution, runway use, aircraft flight tracks or flight track use at the Airport;
therefore, there would be no permanent impact related to aircraft noise. Consequently, noise and vibration
impacts under Alternative F would be less than significant with mitigation, similar to the proposed project,
although somewhat reduced.

6.C.3

Air Quality 521

PROPOSED PROJECT
Section 4.C, Air Quality, evaluates the potential for the proposed project to affect air quality conditions, both
regionally and locally, including impacts from emissions generated on a temporary basis from construction
activities.
Impact AQ-1 evaluates whether construction of the proposed project would conflict with or obstruct
implementation of the Clean Air Plan. The analysis determines that the proposed project would not conflict
with or obstruct implementation of the 2017 Clean Air Plan and notes additionally that Mitigation Measures
M-AQ-3a, Clean Off-Road Construction Equipment; M-AQ-3b, Clean On-Road Trucks; M-AQ-3c, Electric Worker
Shuttles; and M-AQ-3d, Clean Marine Vessels, which would be required for the proposed project, would
support implementation of many control measures in the Clean Air Plan.
Impact AQ-2 evaluates whether construction of the proposed project would generate fugitive dust that
would result in a cumulatively considerable net increase in criteria air pollutants for which the project area is
non-attainment under an applicable federal or state ambient air quality standard. The analysis determines

521
See Appendix H, SFO Shoreline Protection Program – Air Quality Analysis for EIR Alternatives, for a more detailed discussion of the assumptions
used to develop the air quality analysis for the project alternatives.
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that required implementation of the Airport Standard Construction Measures would ensure the proposed
project’s impact related to fugitive dust would be less than significant.
Impact AQ-3 evaluates whether construction of the proposed project would generate ozone precursors and
would result in a cumulatively considerable net increase in criteria air pollutants 522 for which the project area
is in non-attainment under an applicable federal or state ambient air quality standard. The analysis
determines that, even with implementation of Mitigation Measures M-AQ-3a, M-AQ-3b, M-AQ-3c, M-AQ-3d,
and M-AQ-3e, Offset Remaining Construction Emissions, the impact of the proposed project related to a
cumulatively considerable net increase in criteria air pollutants from NOX emissions is considered significant
and unavoidable. No additional feasible mitigation is available to reduce this impact.
Impact AQ-4 evaluates whether construction of the proposed project would result in emissions of fine
particulate matter (PM2.5) and toxic air contaminants (TACs) that would result in exposure of sensitive
receptors to substantial air pollutant concentrations. The analysis determines that the health risk impact
from construction of the proposed project would be less than significant, and no mitigation is required.
’

Impact AQ-5 determines that the proposed project would not introduce significant sources of new odors in
the vicinity of the proposed project. Therefore, odor impacts from the proposed project would be less than
significant and no mitigation is required.
With regard to cumulative impacts related to air quality, Impact C-AQ-1 determines that construction of the
proposed project, in combination with cumulative projects, would not result in exposure of sensitive
receptors to substantial levels of PM2.5 and TACs under cumulative conditions, and the impact would be less
than significant with no mitigation required. Impact C-AQ-2 determines that the proposed project would not
combine with cumulative projects to result in a significant cumulative impact related to odors, and the
cumulative impact would be less than significant with no mitigation required.
’

Given that the proposed project would result in a significant-and-unavoidable-with-mitigation impact for
construction-related NOX emissions with regard to Impact AQ-3, Table 6-2 presents the average daily
construction-related NOX emissions for the proposed project and each of the alternatives for the maximum
year of emissions. The values provided represent the maximum average daily NOX emissions that were
estimated for all years of construction. The table compares the maximum NOX emissions for the Unmitigated
Scenario, Best-Case Mitigated Scenario, and Likely Mitigated Scenario for the proposed project and each of
the alternatives. The information in the table is referenced in the analysis of the project alternatives below.
For a more detailed discussion of the assumptions used to develop the air quality analysis for the project
alternatives, please refer to Appendix H of this Draft EIR.

522

As required by the 1970 Federal Clean Air Act, the U.S. EPA initially identified six air pollutants that are pervasive in urban environments and for
which state and federal health-based ambient air quality standards have been established. The U.S. EPA calls these pollutants “criteria air
pollutants,” and the agency has regulated them by developing specific public health-based and welfare-based criteria as the basis for setting
permissible levels. Ozone, carbon monoxide (CO), particulate matter (PM), nitrogen dioxide (NO2), sulfur dioxide (SO2), and lead are the six criteria air
pollutants originally identified by the U.S. EPA. Later, subsets of PM were identified and permissible levels were established. These include PM of
10 microns in diameter or less (PM10) and PM of 2.5 microns in diameter or less (PM2.5).
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Table 6-2

Maximum Average Daily Construction NOx Emissions Reduction for the Alternatives as
Compared to the Proposed Project
Average Daily NOX Emissions (pounds/day)a

Scenarios

Alternative B:
Reaches 7 8
Extended
Proposed Construction
Project
Duration

Alternative C:
No Vehicle
Service Road
Relocation for
Reaches 7, 8,
11, 13, and 14

Alternative D:
Less-Barge/
More-Truck
Construction
Scenario

Alternative E:
Reach 7
Alternative F:
Lower Wall
Minimize
Height
Wetland Fill

Unmitigated Scenario

216.7

148.2

197.2

207.1

101.3

210.1

Likely Mitigated Scenario

182.3

129.5

162.8

167.2

86.8

178.9

29%

11%

8%

52%

2%

Percent reduction in NOx emissions for —
the Likely Mitigated Scenario as
compared to the proposed projectb
ABBREVIATIONS:

NOX = oxides of nitrogen
a The values shown are for the year in which the maximum emissions would occur. For example, maximum unmitigated emissions for
Alternative B would occur in 2029.
b The percent reduction values shown represent the maximum percent reduction for the alternative compared to the proposed project for the
Likely Mitigated scenario.

ALTERNATIVE A: NO PROJECT ALTERNATIVE
Under this alternative, SFO would not install a new shoreline protection system around the Airport that
would comply with current FEMA requirements for flood protection against a 100-year flood. Under this
alternative, the existing shoreline protection features on the perimeter of the Airport would remain. SFO
would continue to monitor shoreline conditions and the performance of existing shoreline protection
features on the perimeter of the Airport. If required to protect public safety and/or aircraft operations from a
sudden risk of exposure, SFO would implement temporary emergency shoreline protection measures, which
could include substantial placement of sandbags, rock, deployable flood gates, and potential reconstruction
or repair of compromised berms and existing shoreline protection features.
Similar to the proposed project, the No Project Alternative would not conflict with or obstruct
implementation of the Clean Air Plan (Impact AQ-1); would not generate fugitive dust that would result in a
cumulatively considerable net increase in criteria air pollutants for which the project area is non-attainment
under an applicable federal or state ambient air quality standard (Impact AQ-2); would not result in
emissions of PM2.5 and TACs that would result in exposure of sensitive receptors to substantial air pollutant
concentrations (Impact AQ-4); would not result in other emissions (such as those leading to odors) adversely
affecting a substantial number of people (Impact AQ-5); would not, in combination with cumulative projects,
result in exposure of sensitive receptors to substantial levels of PM2.5 and TACs under cumulative conditions
(Impact C-AQ-1); and would not, in combination with cumulative projects, combine with other sources of
odors that would adversely affect a substantial number of people (Impact C-AQ-2). Consequently, under the
No Project Alternative these impacts would be less than significant with no mitigation required, like the
proposed project, albeit reduced due to the reduced amount of construction activities.
’

’

The analysis below addresses whether the No Project Alternative would generate ozone precursors and
would result in a cumulatively considerable net increase in criteria air pollutants for which the proposed
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project area is in non-attainment under an applicable federal or state ambient air quality standard
(Impact AQ-3).
Criteria air pollutant emissions (Impact AQ-3) would result from temporary emergency shoreline protection
measures described above. These emissions would result from any fuel-burning activity, including
maintenance and construction worker commute vehicle trips, on-road truck activity (such as trucks
delivering sandbags, rocks, or other material and equipment), off-road equipment activity (such as forklifts
or cranes placing material), and marine equipment activity if needed (such as for crew boat surveys or inwater maintenance support). Although the No Project Alternative would likely result in more temporary
emergency shoreline protection measures than the proposed project over time, it is anticipated that criteria
air pollutant emissions associated with these activities would be minor compared with the emissions
associated with construction of the proposed project, and they also would be spread out over a much longer
timeframe (i.e., decades) than the proposed project’s construction period. This would result in much lower
average daily criteria air pollutant emissions than those estimated for construction activities associated with
the proposed project. Consequently, the No Project Alternative would not result in a cumulatively
considerable net increase in criteria air pollutants for which the project area is non-attainment under an
applicable federal or state ambient air quality standard (Impact AQ-3). The impact would be less than
significant, and no mitigation would be required. Therefore, the significant-and-unavoidable-with-mitigation
impact for construction-related NOX emissions identified for the proposed project in Impact AQ-3 would not
occur under the No Project Alternative.

ALTERNATIVE B: REACHES 7 AND 8 EXTENDED CONSTRUCTION DURATION
The purpose of Alternative B is to reduce the average daily criteria air pollutant emissions resulting from
project construction by extending the length of construction activities for Reaches 7 and 8. Under this
alternative, the construction of Reach 7 would be extended from a duration of approximately three years
under the proposed project to approximately six years. Similarly, construction of Reach 8 would be extended
from a duration of approximately one year and six months under the proposed project to approximately two
years and six months. The length of construction for all other reaches would remain the same as for the
proposed project under this alternative. The overall approximately 6-year construction period duration
estimated for the proposed project would not be extended under Alternative B. Maintenance activities,
which consist of inspection and upkeep of the shoreline protection system, would be the same as those
conducted for the proposed project under this alternative.
Similar to the proposed project, Alternative B would not conflict with or obstruct implementation of the
Clean Air Plan (Impact AQ-1); would not generate fugitive dust that would result in a cumulatively
considerable net increase in criteria air pollutants for which the project area is non-attainment under an
applicable federal or state ambient air quality standard (Impact AQ-2); would not result in emissions of PM2.5
and TACs that would result in exposure of sensitive receptors to substantial air pollutant concentrations
(Impact AQ-4); would not result in other emissions (such as those leading to odors) adversely affecting a
substantial number of people (Impact AQ-5); would not, in combination with cumulative projects, result in
exposure of sensitive receptors to substantial levels of PM2.5 and TACs under cumulative conditions
(Impact C-AQ-1); and would not, in combination with cumulative projects, combine with other sources of
odors that would adversely affect a substantial number of people (Impact C-AQ-2). Consequently, for
Alternative B, these impacts would be less than significant, and no mitigation is required.
’

’
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The analysis below addresses whether Alternative B would generate ozone precursors and would result in a
cumulatively considerable net increase in criteria air pollutants for which the proposed project area is in
non-attainment under an applicable federal or state ambient air quality standard (Impact AQ-3).
By extending the duration of construction activities for Reaches 7 and 8, Alternative B would reduce average
daily unmitigated construction emissions of NOX by an average of 32 percent in 2025–2028 when the
proposed project’s NOX emissions exceed significance thresholds in 2025–2028. However, similar to the
proposed project, Alternative B would still result in NOX emissions that exceed thresholds during these years.
Additionally, because construction of Reaches 7 and 8 would be extended, Alternative B would result in NOX
emissions that exceed thresholds from 2029–2031, unlike the proposed project. Under this alternative, in
2029, NOX emissions would be their highest at 148 pounds per day, approximately 69 pounds per day less
than the proposed project.
However, this value substantially exceeds the NOX threshold of 54 pounds per day. Therefore, the same
mitigation measures identified for the proposed project in Section 4.C, Air Quality, to minimize this impact
would be required for Alternative B, including Mitigation Measures M-AQ-3a, M-AQ-3b, M-AQ-3c, M-AQ-3d,
and M-AQ-3e. Under the Likely Mitigated Scenario, Alternative B would result in NOX emissions that exceed
thresholds in all years of construction from 2025–2031. Under the Likely Mitigated Scenario, in 2029, NOX
emissions would be their highest at approximately 130 pounds per day. Under the Best-Case Mitigated
Scenario, Alternative B would result in NOX emissions that do not exceed thresholds in any year of
construction with implementation of Mitigation Measures M-AQ-3a through M-AQ-3d. The year with the
highest NOX emissions would continue to be 2029, but NOX emissions would be about 47 pounds per day,
which is below the threshold of 54 pounds per day. Additionally, Mitigation Measure M-AQ-3e, requiring
offsets for emissions that remain above NOX significance thresholds, would not be required under
Alternative B. If Mitigation Measures M-AQ-3a through M-AQ-3d are successfully implemented, Alternative B
could result in a less-than-significant-with-mitigation impact.
However, given the uncertainty regarding the feasibility of the Best-Case Mitigated Scenario as discussed in
Section 4.C, Air Quality (in particular the uncertain feasibility of Tier 4 marine engines), like the proposed
project, Alternative B is assumed to result in a significant impact associated with NOX emissions, although
the impact would be less severe than under the proposed project. Consequently, M-AQ-3e would be required
to further reduce construction NOX emissions through specific NOX offset project(s) within the air basin to
reduce emissions below the threshold of significance such that the impact of Alternative B is reduced to lessthan-significant levels for all years of construction. However, the exact amount of NOX emission reductions
achieved through Mitigation Measure M-AQ-3e is not currently known given the uncertainty regarding
implementing a specific offsite emission reduction project and that no offsite emission reduction project is
known to date. In addition, implementation of the emissions reduction project(s) could be conducted by the
air district or another government entity and is outside the jurisdiction and control of the City and not within
the control of the project sponsor.
Notwithstanding the factors described above, by extending the construction durations for Reaches 7 and 8,
Alternative B would substantially lessen the significant impact associated with construction-related NOX
emissions identified for the proposed project under Impact AQ-3. As shown in Table 6-2, p. 6-44, Alternative B
would result in a 29 percent reduction of maximum construction-related NOX emissions under the Likely
Mitigated Scenario as compared to the proposed project. However, despite this substantial reduction, the
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impact related to construction-related NOX emissions would remain significant and unavoidable with
mitigation under Alternative B.

ALTERNATIVE C: NO VEHICLE SERVICE ROAD RELOCATION FOR REACHES 7, 8, 11, 13,
AND 14
Under Alternative C, the vehicle service road for Reaches 7, 8, 11, 13, and 14 would not be relocated, which
would reduce the amount of open water fill in the bay by approximately 11 acres. Consequently, the total
amount of open water fill would be reduced from approximately 26 acres for the proposed project to
approximately 15 acres (an approximately 42 percent reduction) under Alternative C. Under this alternative,
with the exception of not relocating the vehicle service road, the project would be implemented as proposed
in Chapter 2, Project Description. Maintenance activities, which consist of inspection and upkeep of the
shoreline protection system, would be the same as those conducted for the proposed project under this
alternative, with the exception that the existing vehicle service road, which does not meet existing FAA
taxiway and taxilane object-free area standards, would remain in use.
Similar to the proposed project, Alternative C would not conflict with or obstruct implementation of the
Clean Air Plan (Impact AQ-1); would not generate fugitive dust that would result in a cumulatively
considerable net increase in criteria air pollutants for which the project area is non-attainment under an
applicable federal or state ambient air quality standard (Impact AQ-2); would not result in emissions of PM2.5
and TACs that would result in exposure of sensitive receptors to substantial air pollutant concentrations
(Impact AQ-4); would not result in other emissions (such as those leading to odors) adversely affecting a
substantial number of people (Impact AQ-5); would not, in combination with cumulative projects, result in
exposure of sensitive receptors to substantial levels of PM2.5 and TACs under cumulative conditions
(Impact C-AQ-1); and would not, in combination with cumulative projects, combine with other sources of
odors that would adversely affect a substantial number of people (Impact C-AQ-2). Consequently, for
Alternative C, these impacts would be less than significant, and no mitigation is required. The analysis below
addresses whether Alternative C would generate ozone precursors and would result in a cumulatively
considerable net increase in criteria air pollutants for which the proposed project area is in non-attainment
under an applicable federal or state ambient air quality standard (Impact AQ-3).
’

’

By reducing the amount of open water fill in the bay for Reaches 7, 8, 11, 13, and 14, Alternative C would
reduce average daily unmitigated construction emissions of NOX by an average of approximately 14 percent
in years 2025–2028 based on reduced construction activity for these reaches. However, like the proposed
project, Alternative C would still result in NOX emissions that exceed thresholds during these years. In 2025 –
2028, NOX emissions would be reduced under Alternative C. Under this alternative, NOX emissions would be
their highest in year 2025 at approximately 197 pounds per day, approximately 20 pounds per day less than
the proposed project. Therefore, like the proposed project, Alternative C would still result in NOX emissions
that exceed thresholds from 2025 to 2028. Therefore, the same mitigation measures identified for the
proposed project in Section 4.C, Air Quality, to minimize this impact would be required for Alternative C,
including Mitigation Measures M-AQ-3a, M-AQ-3b, M-AQ-3c, M-AQ-3d, and M-AQ-3e.
However, even with implementation of Mitigation Measures M-AQ-3a through M-AQ-3d, Alternative C would
still result in NOX emissions that exceed thresholds in 2025–2028 under the Likely Mitigated Scenario and
require implementation of Mitigation Measure M-AQ-3e to offset NOX emissions that remain above the
significance threshold of 54 pounds per day. Under the Likely Mitigated Scenario, the highest NOX emissions
would occur in 2025 at 163 pounds per day. Under the Best-Case Mitigated Scenario, with implementation of
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Mitigation Measures M-AQ-3a through M-AQ-3d, NOX emissions would be reduced below the significance
threshold for all years except 2025, when NOX emissions would be about 58 pounds per day, or
approximately 4 pounds per day above the NOX threshold. Therefore, implementation of Mitigation Measure
M-AQ-3e would be required to reduce NOX emissions below the threshold of significance, which would
reduce the impact of Alternative C to less-than-significant levels for all years of construction.
However, there is uncertainty in the feasibility of the Best-Case Mitigated Scenario as discussed in
Section 4.C, Air Quality, in particular the uncertain feasibility of Tier 4 marine equipment. In addition, the
exact amount of NOX emission reductions achieved through Mitigation Measure M-AQ-3e is not currently
known given the uncertainty regarding implementing a specific offsite emission reduction project and that
no offsite emission reduction project is known to date. Furthermore, implementation of the emissions
reduction project(s) could be conducted by the air district or another government entity and is outside the
jurisdiction and control of the City and not within the control of the project sponsor.
Notwithstanding the factors described above, by not relocating the vehicle service road for Reaches 7, 8, 11,
13, and 14, Alternative C would reduce the significant impact associated with construction-related NOX
emissions identified for the proposed project under Impact AQ-3. As shown in Table 6-2, p. 6-44, Alternative C
would result in an 11 percent reduction of maximum construction-related NOX emissions under the Likely
Mitigated Scenario as compared to the proposed project. However, despite this reduction, the impact related
to construction-related NOX emissions would remain significant and unavoidable with mitigation under
Alternative C.

ALTERNATIVE D: LESS-BARGE/MORE-TRUCK CONSTRUCTION SCENARIO
Under Alternative D, some materials that would be transported by barge during work at Reaches 7, 8, and 9
under the proposed project would be transported by truck instead. Materials assumed to travel by truck
instead of by barge in this alternative include sand fill, soil grouting material, and sheet piles. Maintenance
activities would be the same as those conducted for the proposed project under this alternative.
Similar to the proposed project, Alternative D would not conflict with or obstruct implementation of the
Clean Air Plan (Impact AQ-1); would not generate fugitive dust that would result in a cumulatively
considerable net increase in criteria air pollutants for which the project area is non-attainment under an
applicable federal or state ambient air quality standard (Impact AQ-2); would not result in emissions of PM2.5
and TACs that would result in exposure of sensitive receptors to substantial air pollutant concentrations
(Impact AQ-4); would not result in other emissions (such as those leading to odors) adversely affecting a
substantial number of people (Impact AQ-5); would not, in combination with cumulative projects, result in
exposure of sensitive receptors to substantial levels of PM2.5 and TACs under cumulative conditions
(Impact C-AQ-1); and would not, in combination with cumulative projects, combine with other sources of
odors that would adversely affect a substantial number of people (Impact C-AQ-2). Consequently, for
Alternative D, these impacts would be less than significant, and no mitigation is required. The analysis below
addresses whether Alternative D would generate ozone precursors and would result in a cumulatively
considerable net increase in criteria air pollutants for which the proposed project area is in non-attainment
under an applicable federal or state ambient air quality standard (Impact AQ-3).
’

’

By reducing barge activity and increasing on-road truck activity for Reaches 7, 8, and 9, Alternative D would
reduce average daily unmitigated emissions from marine vessels. Average daily NOX emissions would be
reduced by approximately 3 to 6 percent in 2025–2029 based on reduced in-water construction activity for
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Reaches 7, 8, and 9 during these years. Although Alternative D would increase NOX emissions associated with
on-road trucks compared to the proposed project, this increase is more than offset by the decrease in NOX
emissions associated with marine vessels. Like the proposed project, Alternative D would still result in NOX
emissions that exceed thresholds in 2025–2028. Under Alternative D, NOX emissions would be the highest in
2025 at 207 pounds per day, approximately 10 pounds per day less than the proposed project. Therefore, the
same mitigation measures identified for the proposed project in Section 4.C, Air Quality, to minimize this
impact would be required for Alternative D, including Mitigation Measures M-AQ-3a, M-AQ-3b, M-AQ-3c, MAQ-3d, and M-AQ-3e.
However, even with implementation of Mitigation Measures M-AQ-3a through M-AQ-3d, Alternative D would
still result in NOX emissions that exceed thresholds in 2025–2028 under the Likely Mitigated Scenario and
require implementation of Mitigation Measures M-AQ-3e to offset NOX emissions that remain above the
significance threshold of 54 pounds per day. Under the Likely Mitigated Scenario, the highest NOX emissions
would occur in 2025 at 167 pounds per day. Under the Best-Case Mitigated Scenario, with implementation of
Mitigation Measures M-AQ-3a through M-AQ-3d, NOX emissions would be reduced below the significance
threshold for all years except 2025. In 2025, NOX emissions would be about 60 pounds per day, or
approximately 6 pounds per day above the NOX threshold, requiring implementation of Mitigation Measure
M-AQ-3e to reduce NOX emissions below the threshold of significance such that the impact of Alternative C is
reduced to less-than-significant levels for all years of construction. However, there is uncertainty in the
feasibility of the Best-Case Mitigated Scenario as discussed in Section 4.C, Air Quality, in particular the
uncertain feasibility of Tier 4 marine equipment. In addition, the exact amount of NOX emission reductions
achieved through Mitigation Measure M-AQ-3e is not currently known given the uncertainty regarding
implementing a specific offsite emission reduction project and that no offsite emission reduction project is
known to date. Furthermore, implementation of the emissions reduction project(s) could be conducted by
the air district or another government entity and is outside the jurisdiction and control of the City and not
within the control of the project sponsor.
Notwithstanding the factors described above, by reducing barge activity and increasing on-road truck
activity for Reaches 7, 8, and 9, Alternative D would reduce the significant impact associated with
construction-related NOX emissions identified for the proposed project under Impact AQ-3. As shown in
Table 6-2, p. 6-44, Alternative D would result in an 8 percent reduction of maximum construction-related NOX
emissions under the Likely Mitigated Scenario as compared to the proposed project. However, despite this
reduction, the impact related to construction-related NOX emissions would remain significant and
unavoidable with mitigation under Alternative D.

ALTERNATIVE E: REACH 7 LOWER WALL HEIGHT
Under Alternative E, the shoreline protection system for Reach 7 would be constructed at the existing berm,
resulting in a reduced wall height as compared to the proposed project. Under this alternative, the maximum
height of the shoreline protection system for Reach 7 would be 6.5 feet as compared to 13.5 feet under the
proposed project. Hence, the shoreline protection system would be 7 feet lower than under the proposed
project. By constructing the shoreline protection system for Reach 7 at the existing berm, the amount of
open water fill in the bay would be reduced by approximately 11. acres. Consequently, the total amount of
open water fill would be reduced from approximately 26 acres for the proposed project to approximately 15
acres (an approximately 42 percent reduction) under Alternative E. Under this alternative, with the exception
of constructing Reach 7 at the existing berm, the project would be implemented as proposed in Chapter 2,
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Project Description. Maintenance activities, which consist of inspection and upkeep of the shoreline
protection system, would be the same as those conducted for the proposed project under this alternative.
Similar to the proposed project, Alternative E would not conflict with or obstruct implementation of the
Clean Air Plan (Impact AQ-1); would not generate fugitive dust that would result in a cumulatively
considerable net increase in criteria air pollutants for which the project area is non-attainment under an
applicable federal or state ambient air quality standard (Impact AQ-2); would not result in emissions of PM2.5
and TACs that would result in exposure of sensitive receptors to substantial air pollutant concentrations
(Impact AQ-4); would not result in other emissions (such as those leading to odors) adversely affecting a
substantial number of people (Impact AQ-5); would not, in combination with cumulative projects, result in
exposure of sensitive receptors to substantial levels of PM2.5 and TACs under cumulative conditions
(Impact C-AQ-1); and would not, in combination with cumulative projects, combine with other sources of
odors that would adversely affect a substantial number of people (Impact C-AQ-2). Consequently, for
Alternative E, these impacts would be less than significant, and no mitigation is required. The analysis below
addresses whether Alternative E would generate ozone precursors and would result in a cumulatively
considerable net increase in criteria air pollutants for which the proposed project area is in non-attainment
under an applicable federal or state ambient air quality standard (Impact AQ-3).
’

’

By reducing the wall height of Reach 7, Alternative E would reduce the peak average daily construction NOX
emissions by approximately 73 percent in 2025 and by an average of 59 percent in 2025–2028, when the
proposed project’s NOX emissions exceed thresholds. However, similar to the proposed project, Alternative E
would still result in NOX emissions that exceed thresholds during these years. NOX emissions under
Alternative E would be their highest in 2028 at approximately 101 pounds per day, approximately 40 pounds
per day less than the proposed project in 2028. Therefore, the same mitigation measures identified for the
proposed project in Section 4.C, Air Quality, to minimize this impact would be required for Alternative E,
including Mitigation Measures M-AQ-3a, M-AQ-3b, M-AQ-3c, M-AQ-3d, and M-AQ-3e.
However, even with implementation of Mitigation Measures M-AQ-3a through M-AQ-3d, Alternative E would
still result in NOX emissions that exceed thresholds in 2028 under the Likely Mitigated Scenario and would
require implementation of Mitigation Measures M-AQ-3e to offset NOX emissions that remain above the
significance threshold of 54 pounds per day. Under the Likely Mitigated Scenario, the highest NOX emissions
would occur in 2028 at 87 pounds per day. Under the Best-Case Mitigated Scenario, with implementation of
Mitigation Measures M-AQ-3a through M-AQ3d, NOX emissions would be reduced below the significance
threshold for all years and Mitigation Measure M-AQ-3e would not be required. However, there is uncertainty
in the feasibility of the Best-Case Mitigated Scenario as discussed in Section 4.C, Air Quality, in particular the
uncertain feasibility of Tier 4 marine equipment. In addition, the exact amount of NOX emission reductions
achieved through Mitigation Measure M-AQ-3e is not currently known given the uncertainty regarding
implementing a specific offsite emission reduction project and that no offsite emission reduction project is
known to date. Furthermore, implementation of the emissions reduction project(s) could be conducted by
the air district or another government entity and is outside the jurisdiction and control of the City and not
within the control of the project sponsor.
Notwithstanding the factors described above, by reducing the wall height of Reach 7, Alternative E would
substantially lessen the significant impact associated with construction-related NOX emissions identified for
the proposed project under Impact AQ-3. As shown in Table 6-2, p. 6-44, Alternative E would result in a
52 percent reduction of maximum construction-related NOX emissions under the Likely Mitigated Scenario as
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compared to the proposed project. However, despite this substantial reduction, the impact related to
construction-related NOX emissions would remain significant and unavoidable with mitigation under
Alternative E.

ALTERNATIVE F: MINIMIZE WETLAND FILL
Alternative F would minimize wetland fill at Reach 2 of the Airport. This alternative was developed to reduce
impacts to wetland habitat. Under Alternative F, a newly graded 1.19-acre ground surface within an existing
seasonal and tidal wetland area that would be used as a construction staging area for the proposed project
and which would remain after project construction, would not be implemented. Maintenance activities,
which consist of inspection and upkeep of the shoreline protection system, would be the same as those
conducted for the proposed project under this alternative, with the exception that the 1.19 acres of the
seasonal and tidal wetland area would remain in its present condition and not be converted to a graded
ground surface.
Similar to the proposed project, Alternative F would not conflict with or obstruct implementation of the
Clean Air Plan (Impact AQ-1); would not generate fugitive dust that would result in a cumulatively
considerable net increase in criteria air pollutants for which the project area is non-attainment under an
applicable federal or state ambient air quality standard (Impact AQ-2); would not result in emissions of PM2.5
and TACs that would result in exposure of sensitive receptors to substantial air pollutant concentrations
(Impact AQ-4); would not result in other emissions (such as those leading to odors) adversely affecting a
substantial number of people (Impact AQ-5); would not, in combination with cumulative projects, result in
exposure of sensitive receptors to substantial levels of PM2.5 and TACs under cumulative conditions
(Impact C-AQ-1); and would not, in combination with cumulative projects, combine with other sources of
odors that would adversely affect a substantial number of people (Impact C-AQ-2). Consequently, for
Alternative F, these impacts would be less than significant, and no mitigation is required. The analysis below
addresses whether Alternative F would generate ozone precursors and would result in a cumulatively
considerable net increase in criteria air pollutants for which the proposed project area is in non-attainment
under an applicable federal or state ambient air quality standard (Impact AQ-3).
’

’

By minimizing wetland fill at Reach 2, Alternative F would reduce average daily construction emissions of
NOX by approximately 3 percent during 2025 based on reduced construction activity for Reach 2. However,
like the proposed project, Alternative F would still result in NOX emissions that exceed thresholds in 2025–
2028. Under Alternative F, NOX emissions would be the highest in year 2025 at 210 pounds per day,
approximately 7 pounds per day less than the proposed project. Therefore, the same mitigation measures
identified for the proposed project in Section 4.C, Air Quality, to minimize this impact would be required for
Alternative F, including Mitigation Measures M-AQ-3a, M-AQ-3b, M-AQ-3c, M-AQ-3d, and M-AQ-3e.
However, even with implementation of Mitigation Measures M-AQ-3a through M-AQ-3d, Alternative F would
still result in NOX emissions that exceed thresholds in 2025–2028 under the Likely Mitigated Scenario and
require implementation of Mitigation Measures M-AQ-3e to offset NOX emissions that remain above the
significance threshold of 54 pounds per day. Under the Likely Mitigated Scenario, the highest NOX emissions
would occur in 2025 at 179 pounds per day. Under the Best-Case Mitigated Scenario, with implementation of
Mitigation Measures M-AQ-3a through M-AQ-3d, NOX emissions would be reduced below the significance
threshold for all years except 2025. In 2025, NOX emissions would be about 61.5 pounds per day, or
approximately 7.5 pounds per day above the NOX threshold, requiring implementation of Mitigation Measure
M-AQ-3e to reduce NOX emissions below the threshold of significance such that the impact of Alternative C
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would be reduced to less-than-significant levels for all years of construction. However, there is uncertainty in
the feasibility of the Best-Case Mitigated Scenario as discussed in Section 4.C, Air Quality, in particular the
uncertain feasibility of Tier 4 marine equipment. In addition, the exact amount of NOX emission reductions
achieved through Mitigation Measure M-AQ-3e is not currently known given the uncertainty regarding
implementing a specific offsite emission reduction project and that no offsite emission reduction project is
known to date. Furthermore, implementation of the emissions reduction project(s) could be conducted by
the air district or another government entity and is outside the jurisdiction and control of the City and not
within the control of the project sponsor.
Notwithstanding the factors described above, by minimizing wetland fill at Reach 2, Alternative F would
reduce the significant impact associated with construction-related NOX emissions identified for the proposed
project under Impact AQ-3. As shown in Table 6-2, p. 6-44, Alternative F would result in a 2 percent reduction
of maximum construction-related NOX emissions under the Likely Mitigated Scenario as compared to the
proposed project. However, despite this reduction, the impact related to construction-related NOX emissions
would remain significant and unavoidable with mitigation under Alternative F.

6.C.4

Biological Resources

PROPOSED PROJECT
Section 4.D, Biological Resources, evaluates the potential for construction and operation of the proposed
project to cause adverse biological resources impacts. Biological resource topics consist of the potential for
the proposed project to modify habitat that could adversely affect sensitive or special-status species,
wetlands, riparian habitat, the movement of wildlife, or conflict with local policies or ordinances that protect
biological resources.
Impact BI-1 evaluates whether construction and operation of the proposed project could have a substantial
adverse effect, either directly, indirectly, or through habitat modifications, on a species identified as a
candidate, sensitive, or special-status in local or regional plans, policies, or regulations or by CDFW or
USFWS. The analysis determines that, with implementation of Mitigation Measures M-BI-1a, Worker
Environmental Awareness Program Training; M-BI-1b, Special-Status Plant Species Surveys and Restoration;
M-BI-1c, Avoid and Minimize Impacts to California Ridgway’s Rail and California Black Rail; M-BI-1d, Nesting
Bird Protection Measures; M-BI-1e, Roosting Bat Protection Measures; M-BI-5a, Avoidance of Impacts on
Wetlands and Waters; M-BI-5b, Compensation for Fill of Wetlands and Waters; M-HY-1a, In-Water
Construction Water Quality Management Plan; M-BI-1f, Prevention of Fish Entrapment and Entrainment
during Dewatering; and M-BI-1g, Fish and Marine Mammal Protection during Pile Driving, the proposed
project would have less-than-significant construction-related impacts on special-status plants, California
Ridgway’s rail, California black rail, nesting birds, special-status roosting bats, and special-status fish and
marine mammals. The analysis determines that the proposed project would have less-than-significant
operational impacts on special-status plants, California Ridgway’s rail, California black rail, nesting birds, and
special-status roosting bats. The analysis determines that the proposed project would have no operational
impacts on special-status fish and marine mammals.
Impacts BI-2 and BI-3 evaluate whether construction and operation of the proposed project could have a
substantial adverse effect on riparian habitat or other terrestrial sensitive natural communities identified in
local or regional plans, policies, regulations, or by CDFW or USFWS. The analysis determines that, with
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implementation of Mitigation Measures M-BI-1a and M-BI-2, Avoidance and Mitigation for Pickleweed Mat
Sensitive Natural Community, impacts on sensitive natural communities would be less than significant with
mitigation. The analysis determines that permanent operational impacts on sensitive natural communities
are anticipated once the proposed shoreline protection system is installed, and pickleweed mats on the
Airport side of the steel sheet pile that are not covered with fill are cut off from tidal inundation (Reaches 4
and 11). However, it is expected that pickleweed mats would persist in such areas; therefore, the operational
impact on this vegetation community would be less than significant. The analysis determines that there is no
riparian habitat or sensitive natural communities within Reach 16; therefore, there would be no impact
associated with the construction or operation of Reach 16.
Impact BI-4 determines that construction and operation of the proposed project would have no impact on
marine sensitive natural communities identified in local or regional plans, policies, regulations, or by the
National Marine Fisheries Service (NMFS).
Impact BI-5 evaluates whether construction and operation of the proposed project (Reaches 1–15) could
have a substantial adverse effect on state or federally protected wetlands (including, but not limited to,
marsh, vernal pool, coastal) through direct removal, filling, hydrological interruption, or other means. The
analysis concludes that implementation of Mitigation Measures M-BI-1a, M-BI-5a, and M-BI-5b would reduce
construction-related impacts on state or federally protected wetlands to less than significant with mitigation.
Impact BI-6 identifies that there are no potentially jurisdictional wetlands or waters within Reach 16;
therefore, there would be no impact on wetlands or waters associated with construction or operation of
Reach 16.
Impact BI-7 evaluates whether construction and operation of the proposed project (Reaches 1–15) could
interfere substantially with the movement of a 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.
The analysis determines that with implementation of Mitigation Measures M-HY-1a, M-BI-1f, and M-BI-1g, the
impact would be less than significant with mitigation. Impact BI-8 determines that the proposed project’s
temporary increase in nighttime light and glare during construction at Reach 16 would not significantly
adversely affect terrestrial wildlife, and this impact would be less than significant. The analysis identifies that
there would be no operational lighting or tall structures associated with Reach 16; therefore, there would be
no impact on migratory birds. Finally, the analysis identifies that there are no marine resources in Reach 16;
therefore, there would be no impact on migratory fish associated with construction or operation of Reach 16.
Impact BI-9 and Impact BI-10 determine that the proposed project would not conflict with local policies or
ordinances protecting biological resources, such as a tree preservation policy or ordinance.
Impact C-BI-1 determines that cumulative impacts on biological resources associated with the proposed
project would be less than significant with mitigation.

ALTERNATIVE A: NO PROJECT ALTERNATIVE
Under this alternative, SFO would not install a new shoreline protection system around the Airport that
would comply with current FEMA requirements for flood protection against a 100-year flood. Under this
alternative, the existing shoreline protection features on the perimeter of the Airport would remain. SFO
would continue to monitor shoreline conditions and the performance of existing shoreline protection
features on the perimeter of the Airport. If required to protect public safety and/or aircraft operations from a
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sudden risk of exposure (e.g., resulting from an unusually strong storm season resulting in accelerated
shoreline erosion), SFO would implement temporary emergency shoreline protection measures, which could
include substantial placement of sandbags, rock, deployable flood gates, and potential reconstruction or
repair of compromised berms and existing shoreline protection features, if authorized by the agencies with
environmental regulatory jurisdiction for the project, including the FAA, USACE, USFWS, NMFS, CDFW, the
regional board, and BCDC. Although the No Project Alternative would likely result in more temporary
emergency shoreline protection measures than the proposed project over time, the physical effects
associated with these activities would be minor compared with those associated with construction of the
proposed project. Where applicable, temporary emergency shoreline protection measures would be subject
to review and approval by the aforementioned agencies with environmental regulatory jurisdiction for the
Airport and its surrounding environment, including potentially affected biological and aquatic resources.
Consequently, the No Project Alternative would result in reduced less-than-significant impacts on biological
resources as compared to the proposed project.

ALTERNATIVE B: REACHES 7 AND 8 EXTENDED CONSTRUCTION DURATION
The purpose of Alternative B is to reduce the average daily criteria air pollutant emissions resulting from
project construction by extending the length of construction activities for Reaches 7 and 8. Under this
alternative, the construction of Reach 7 would be extended from a duration of approximately three years
under the proposed project to approximately six years. Similarly, construction of Reach 8 would be extended
from a duration of approximately one year and six months under the proposed project to approximately two
years and six months. The length of construction for all other reaches would remain the same as for the
proposed project under this alternative. The overall approximately 6-year construction period duration
estimated for the proposed project would not be extended under Alternative B. Maintenance activities,
which consist of inspection and upkeep of the shoreline protection system, would be the same as those
conducted for the proposed project under this alternative. While length of construction activities for
Reaches 7 and 8 would be extended under Alternative B, the overall level of development would be the same
as under the proposed project. All mitigation measures identified for the proposed project to address
impacts to biological resources would be required and implemented for Alternative B. Consequently, the
impact of Alternative B on biological resources would be less than significant or less than significant with
mitigation, similar to the proposed project.

ALTERNATIVE C: NO VEHICLE SERVICE ROAD RELOCATION FOR REACHES 7, 8, 11, 13,
AND 14
The proposed project includes several components that would fill jurisdictional waters of San Francisco Bay:
construction of steel sheet pile walls; placement of jet grout, open water fill, and armor rock revetment for
the shoreline protection system; and installation of pilings to support the new lighting trestle and
stormwater outfall pipe trestles in the bay. For Reaches 7–11, 13, and 14, the existing vehicle service road
would be relocated approximately 12 to 140 feet into what is currently coastal salt marsh. The purpose of
Alternative C is to reduce the amount of open water fill in the bay required to construct the proposed project.
Under Alternative C, the vehicle service road for Reaches 7, 8, 11, 13, and 14 would not be relocated, which
would reduce the amount of open water fill in the bay by approximately 11 acres. Consequently, the total
amount of open water fill would be reduced from approximately 26 acres for the proposed project to
approximately 15 acres (an approximately 42 percent reduction) under Alternative C. Under this alternative,
with the exception of not relocating the vehicle service road, the project would be implemented as proposed
in Chapter 2, Project Description. Maintenance activities, which consist of inspection and upkeep of the
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shoreline protection system, would be the same as those conducted for the proposed project under this
alternative, with the exception that the existing vehicle service road, which does not meet existing FAA
taxiway and taxilane object-free area standards, would remain in use.
As discussed under Impact BI-5 in Section 4.D, Biological Resources, placement of bay fill or other
disturbance to jurisdictional waters (i.e., below the high-tide line) would require permit approval from
USACE and a water quality certification and/or waste discharge requirements from the regional board.
Collectively, these regulatory agencies and the permits and authorizations they issue would require that
placement of new fill in jurisdictional waters be avoided or minimized to the maximum extent practicable
while still accomplishing the proposed project’s purpose. These agencies would specify an array of measures
and performance standards as conditions of project approval to ensure the protection of natural resources.
These permits would require water quality protection measures to avoid and/or minimize temporary impacts
from in-water and above-water construction activities that would be implemented in conjunction with water
quality protection mitigation measures. In addition, permanent placement of new fill for a proposed project
that would result in the loss of jurisdictional waters exceeding that necessary for normal maintenance may
trigger a requirement for compensatory mitigation aimed at restoring or enhancing ecological functions and
services similar to those displaced. The types, amounts, and methods of compensatory measures required
would differ among the permitting agencies, depending on the specific resources they regulate and the
policies and guidelines they implement. As discussed under Impact BI-5, non-permanent, temporary
impacts on jurisdictional waters or, if present, permanent loss of wetlands during construction of the
proposed project would be a significant impact. The analysis under Impact BI-5 for the proposed project
determines that implementation of Mitigation Measures M-BI-5a and M-BI-5b would reduce this impact to a
less-than-significant-with-mitigation level.
As presented above, under this alternative the amount of open water fill in the bay would be reduced by
approximately 11 acres (an approximately 42 percent reduction) compared to the proposed project.
Alternative C would therefore reduce impacts to jurisdictional waters and associated ecological functions as
compared to the less-than-significant and less-than-significant-with-mitigation impacts that have been
identified for the proposed project. All mitigation measures identified for the proposed project to address
impacts to biological resources, including impacts to jurisdictional waters and associated ecological and
biological functions, would be required and implemented for Alternative C. Consequently, the impact of
Alternative C on biological resources would be less than significant or less than significant with mitigation,
similar to the proposed project, although reduced due to the reduction of open water fill in the bay.

ALTERNATIVE D: LESS-BARGE/MORE-TRUCK CONSTRUCTION SCENARIO
Under Alternative D, some materials that would be transported by barge during work at Reaches 7, 8, and 9
under the proposed project would be transported by truck. Materials assumed to travel by truck instead of
by barge in this alternative include sand fill, soil grouting material, and sheet piles. Maintenance activities
would be the same as those conducted for the proposed project under this alternative. The increase in truck
activity and decrease in barge activity during construction under this alternative would not result in effects
to biological resources that would differ from those of the proposed project, and all mitigation measures
identified for the proposed project to address impacts to biological resources would be required and
implemented for Alternative D. Consequently, the impact of Alternative D on biological resources would be
less than significant or less than significant with mitigation, similar to the proposed project.
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ALTERNATIVE E: REACH 7 LOWER WALL HEIGHT
Under Alternative E, the shoreline protection system for Reach 7 would be constructed at the existing berm,
resulting in a reduced wall height as compared to the proposed project. The purpose of this alternative is to
reduce the amount of bay fill, which also would reduce air quality, biological resources, and hydrology and
water quality impacts. Under this alternative, the maximum height of the shoreline protection system for
Reach 7 would be 6.5 feet as compared to 13.5 feet under the proposed project. Hence, the shoreline
protection system would be 7 feet lower than under the proposed project. By constructing the shoreline
protection system for Reach 7 at the existing berm, the amount of open water fill in the bay would be
reduced by approximately 11 acres. Consequently, the total amount of open water fill would be reduced
from approximately 26 acres for the proposed project to approximately 15 acres (an approximately
42 percent reduction) under Alternative E. Under this alternative, with the exception of constructing Reach 7
at the existing berm, the project would be implemented as proposed in Chapter 2, Project Description.
Maintenance activities, which consist of inspection and upkeep of the shoreline protection system, would be
the same as those conducted for the proposed project under this alternative.
As presented above, under this alternative the amount of open water fill in the bay would be reduced by
approximately 11 acres (42 percent) compared to the proposed project. Alternative E would therefore reduce
impacts to jurisdictional waters and associated ecological functions compared to the less-than-significant
and less-than-significant-with-mitigation impacts that have been identified for the proposed project. All
mitigation measures identified for the proposed project to address impacts to biological resources, including
impacts to jurisdictional waters and associated ecological and biological functions, would be required and
implemented for Alternative E. Consequently, the impact of Alternative E on biological resources would be
less than significant or less than significant with mitigation, similar to the proposed project, although
reduced due to the reduction of open water fill in the bay.

ALTERNATIVE F: MINIMIZE WETLAND FILL
Alternative F would minimize wetland fill at Reach 2 of the Airport. Under the proposed project, construction
of Sub-reach 2B would require the placement of approximately 1.68 acres of fill in seasonal (approximately
1.66 acres) and tidal (approximately 0.02 acre) wetlands located north of the Airport’s Mel Leong Treatment
Plant for a new 26-foot-wide roadway and a newly graded ground surface that would be used as a
construction staging area for the proposed project, which would remain after project construction. The
proposed roadway would require 0.49 acre of fill in the seasonal wetlands, and the newly graded ground
surface would require 1.19 acres of fill in the seasonal and tidal wetlands. Under Alternative F, the new 26foot-wide roadway would be constructed along the perimeter of Reach 2, but the newly graded ground
surface would not be implemented. Consequently, the impact to seasonal wetlands under this alternative
would be reduced by approximately 1.19 acres (70 percent) compared to the proposed project.
As discussed under Impact BI-5, non-permanent, temporary impacts on jurisdictional waters or, if present,
permanent loss of wetlands during construction of the proposed would be a significant impact. The analysis
under Impact BI-5 determines that implementation of Mitigation Measures M-BI-5a and M-BI-5b would
reduce this impact to a less-than-significant level. All mitigation measures identified for the proposed project
to address impacts to biological resources, including impacts to wetlands, would be required and
implemented for Alternative F. Alternative F would therefore reduce impacts to wetlands as compared to the
less-than-significant and less-than-significant-with-mitigation impacts to wetlands identified for the
proposed project. Consequently, the impact of Alternative F on biological resources would be less than
Case No. 2020-004398ENV
SFO Shoreline Protection Program

6-56

Draft EIR
August 2022

Chapter 6. Alternatives
6.C. Alternatives Analysis

significant or less than significant with mitigation, similar to the proposed project, although reduced due to
the reduction of fill in wetlands.

6.C.5

Geology and Soils

PROPOSED PROJECT
Section 4.E, Geology and Soils, evaluates the potential for the proposed project to cause adverse impacts
associated with surface and subsurface geologic materials, seismic groundshaking, slope stability, and
paleontological resources.
Impact GE-1 evaluates whether the proposed project would expose people or structures to the risk of loss,
injury, or death involving seismic groundshaking or seismically induced ground failure. The analysis
identifies that the proposed project includes ground improvement strategies to ensure that under
earthquake conditions, the elements of the shoreline protection system and the foundations that support
them could withstand strong to violent groundshaking without the underlying soils experiencing loss of
bearing strength, lateral spreading, or seismically induced settlement from liquefaction. Prior to
commencing work on individual reaches, the Airport would be required to conduct a final design
geotechnical investigation to evaluate groundshaking and liquefaction potential. The results of the
investigation would verify that conceptual designs for foundations and ground improvement would be
adequate to protect the proposed project during a large earthquake. If necessary, the investigation would
result in recommendations, beyond those in the conceptual design study, to further reduce the severity of
potential seismic groundshaking and liquefaction hazards. The recommendations may include additional
removal and replacement with engineered fill, additional deep pile foundations, increased ground
improvement (i.e., jet grout) or additional surcharging and consolidation. Pursuant to the Airport Building
Regulations, the Airport Building Inspection and Code Enforcement Section (BICE) would review designs for
all new structures for compliance with the California Building Code requirements to confirm that all Airport
buildings and structures are constructed in conformance with applicable codes to safeguard the public
health, safety, and general welfare. The proposed project is intended to replace the existing shoreline
protection features around the Airport with one that complies with current FEMA requirements for flood
protection and would incorporate protection from future sea-level rise. The proposed project would improve
the shoreline protection system to ensure that the structures would withstand strong seismic groundshaking
and seismically induced soil failure. The proposed project would not exacerbate or increase the severity of
existing or future seismic hazards or unstable soils that could result in a substantial risk of loss, injury, or
death; therefore, the impact would be less than significant and no mitigation would be required.
Impact GE-2 evaluates whether the proposed project would be located on a geologic unit or soil that is
unstable, or that would become unstable because of the project, and potentially result in on- or off-site
landslide, lateral spreading, subsidence, liquefaction, or collapse. As discussed under Impact GE-1, the
proposed project would improve the structural stability of the underlying materials and construct improved
foundations that would support the above-ground elements of the shoreline protection system. Currently,
the fill soils and Young Bay Mud underlying the existing shoreline protection features are at risk of failure
from liquefaction-induced ground failure during a major earthquake. The soils would require ground
improvements prior to constructing a shoreline protection system. Impact GE-1 outlines the recommended
ground improvement strategies, which are part of the proposed project and that have been incorporated
into the conceptual design of the proposed shoreline protection system. The analysis concludes that the
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proposed project would be located on improved strengthened soil and foundation structures that would
reinforce the bay edge of the Airport; therefore, this impact would be less than significant and no mitigation
would be required.
Impact C-GE-1 evaluates whether the proposed project, in combination with cumulative projects, would
result in a significant cumulative impact on geology, seismicity, soils or paleontological resources. The
analysis identifies that geologic impacts tend to be site-specific and depend on the local conditions. For
these reasons, the geographic context for potential cumulative impacts consists of the Airport. In general, to
have a cumulative impact, two or more of the cumulative projects listed in Table 4-1 in Chapter 4,
Environmental Setting, Impacts, and Mitigation Measures, would have to spatially overlap and occur at the
same time. Although some of the cumulative projects would occur near Reaches 1–16, none would spatially
overlap with the project site. In addition, the proposed project would improve seismic performance by
implementing strategies to strengthen underlying soils and construct more failure-resistant structural
elements of the shoreline protection system. Furthermore, the proposed project would not exacerbate
existing or future seismic hazards or unstable soils by increasing the severity of the hazards that would
otherwise not occur or be present without the project. The improved seismic performance could be
considered beneficial. Therefore, with regard to fault rupture, landslides, expansive soils, loss of topsoil,
erosion, septic tanks, alternative wastewater disposal systems, paleontology, or unique geologic features,
the analysis determines that the proposed project would not combine with cumulative projects to result in a
significant cumulative impact.

ALTERNATIVE A: NO PROJECT ALTERNATIVE
Under this alternative, SFO would not install a new shoreline protection system around the Airport that
would comply with current FEMA requirements for flood protection against a 100-year flood. Under this
alternative, the existing shoreline protection features on the perimeter of the Airport would remain. SFO
would continue to monitor shoreline conditions and the performance of existing shoreline protection
features on the perimeter of the Airport. If required to protect public safety and/or aircraft operations from a
sudden risk of exposure, SFO would implement temporary emergency shoreline protection measures, which
could include substantial placement of sandbags, rock, deployable flood gates, and potential reconstruction
or repair of compromised berms and existing shoreline protection features. Although the No Project
Alternative would likely result in more temporary emergency shoreline protection measures than the
proposed project over time, none of these measures would involve activities that would be more intense or
require a larger physical footprint than those of the proposed project. Nor would the temporary measures
exacerbate or increase the severity of existing or future seismic hazards or unstable soils. Consequently, the
No Project Alternative would result in reduced, less-than-significant impacts compared to the proposed
project.

ALTERNATIVE B: REACHES 7 AND 8 EXTENDED CONSTRUCTION DURATION
The purpose of Alternative B is to reduce the average daily criteria air pollutant emissions resulting from
project construction by extending the length of construction activities for Reaches 7 and 8. Under this
alternative, the construction of Reach 7 would be extended from a duration of approximately three years
under the proposed project to approximately six years. Similarly, construction of Reach 8 would be extended
from a duration of approximately one year and six months under the proposed project to approximately two
years and six months. The length of construction for all other reaches would remain the same as for the
proposed project under this alternative. Maintenance activities, which consist of inspection and upkeep of
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the shoreline protection system, would be the same as those conducted for the proposed project under this
alternative. The extended length of construction activities for Reaches 7 and 8 would not result in any change
to the impacts related to geology and soils that have been identified for the proposed project. Alternative B
would be subject to the same regulations as the proposed project related to surface and subsurface geologic
materials, seismic groundshaking, soil and slope stability, public health, safety, and general welfare.
Consequently, the impact of Alternative B related to geology and soils would be less than significant, similar
to the proposed project.

ALTERNATIVE C: NO VEHICLE SERVICE ROAD RELOCATION FOR REACHES 7, 8, 11, 13,
AND 14
Under Alternative C, the vehicle service road for Reaches 7, 8, 11, 13, and 14 would not be relocated, which
would reduce the amount of open water fill in the bay by approximately 11 acres. Consequently, the total
amount of open water fill would be reduced from approximately 26 acres for the proposed project to
approximately 15 acres (an approximately 42 percent reduction) under Alternative C. Under this alternative,
with the exception of not relocating the vehicle service road, the project would be implemented as proposed
in Chapter 2, Project Description. Maintenance activities, which consist of inspection and upkeep of the
shoreline protection system, would be the same as those conducted for the proposed project under this
alternative, with the exception that the existing vehicle service road, which does not meet existing FAA
taxiway and taxilane object-free area standards, would remain in use. Alternative C and its associated
reduction of open water fill placed in the bay compared to the proposed project would not result in any
change to the impacts related to geology and soils that have been identified for the proposed project.
Alternative C would be subject to the same regulations as the proposed project related to surface and
subsurface geologic materials, seismic groundshaking, soil and slope stability, public health, safety, and
general welfare. The impacts of Alternative C related to geology and soils would be less than significant,
similar to the proposed project.

ALTERNATIVE D: LESS-BARGE/MORE-TRUCK CONSTRUCTION SCENARIO
Under Alternative D, some materials that would be transported by barge during work at Reaches 7, 8, and 9
under the proposed project would be transported by truck instead. Materials assumed to travel by truck
instead of by barge in this alternative include sand fill, soil grouting material, and sheet piles. Maintenance
activities would be the same as those conducted for the proposed project under this alternative.
Alternative D would not result in any change to the impacts related to geology and soils that have been
identified for the proposed project. The impact of Alternative D related to geology and soils would be less
than significant, similar to the proposed project.

ALTERNATIVE E: REACH 7 LOWER WALL HEIGHT
Under Alternative E, the shoreline protection system for Reach 7 would be constructed at the existing berm,
resulting in a reduced wall height as compared to the proposed project. The purpose of this alternative is to
reduce the amount of bay fill, which also would reduce air quality, biological resources, and hydrology and
water quality impacts. Under this alternative, the maximum height of the shoreline protection system for
Reach 7 would be 6.5 feet as compared to 13.5 feet under the proposed project. Hence, the shoreline
protection system would be 7 feet lower than under the proposed project. By constructing the shoreline
protection system for Reach 7 at the existing berm, the amount of open water fill in the bay would be
reduced by approximately 11 acres. Consequently, the total amount of open water fill would be reduced
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from approximately 26 acres for the proposed project to approximately 15 acres (an approximately
42 percent reduction) under Alternative E. Under this alternative, with the exception of constructing Reach 7
at the existing berm, the project would be implemented as proposed in Chapter 2, Project Description.
Maintenance activities, which consist of inspection and upkeep of the shoreline protection system, would be
the same as those conducted for the proposed project under this alternative.
Alternative E and its associated reduction of open water fill placed in the bay compared to the proposed
project would not result in any change to the impacts related to geology and soils that have been identified
for the proposed project. Alternative E would be subject to the same regulations as the proposed project
related to surface and subsurface geologic materials, seismic groundshaking, soil and slope stability, public
health, safety, and general welfare. The impacts of Alternative E related to geology and soils would be less
than significant, similar to the proposed project.

ALTERNATIVE F: MINIMIZE WETLAND FILL
Alternative F would minimize wetland fill at Reach 2 of the Airport. This alternative was developed to reduce
impacts to wetland habitat. Under Alternative F, a newly graded 1.19-acre ground surface within an existing
seasonal and tidal wetland area that would be used as a construction staging area for the proposed project
and which would remain after project construction, would not be implemented. Because this alternative
would not allow for implementation of the construction staging area, more trucks would be diverted to the
northern staging areas. Maintenance activities, which consist of inspection and upkeep of the shoreline
protection system, would be the same as those conducted for the proposed project under this alternative,
with the exception that the 1.19 acres of the seasonal and tidal wetland area would remain in its present
condition and not be converted to a graded ground surface. Alternative F would not result in any change to
the impacts related to geology and soils that have been identified for the proposed project. Alternative F
would be subject to the same regulations as the proposed project related to surface and subsurface geologic
materials, seismic groundshaking, soil and slope stability, public health, safety, and general welfare. The
impacts of Alternative F related to geology and soils would be less than significant, similar to the proposed
project.

6.C.6

Hydrology and Water Quality

PROPOSED PROJECT
Section 4.F, Hydrology and Water Quality, evaluates the potential for construction and operation of the
proposed project to result in adverse impacts related to hydrology and water quality. The analysis assumes
that project construction activities would be conducted in a manner consistent with Airport Rules and
Regulations, as well as relevant mandatory Airport Standard Construction Measures required for
construction implementation on Airport property. Applicable regulatory requirements include Clean Water
Act sections 401 and 404, Rivers and Harbors Act section 10, BCDC requirements, and National Pollutant
Discharge Elimination System (NPDES) permits.
Impact HY-1 evaluates whether construction and maintenance of the proposed project could violate water
quality standards or waste discharge requirements or otherwise substantially degrade water quality. The
analysis determines that complying with the requirements of the Airport Standard Construction Measures,
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Construction General Permit, construction guidelines in the Industrial SWPPP, 523 Airport Rules and
Regulations, and implementing associated best management practices (BMPs), which would be monitored,
evaluated for effectiveness, and augmented as necessary by the Airport’s Bay Pollution Prevention Program
(BPPP) during construction, would minimize or eliminate potential degradation of water quality during onland construction activities. Mandatory compliance with the interagency Dredged Material Management
Office (DMMO) permit process as well as conditions specified in the San Francisco Bay Regional Water Quality
Control Board (regional board) water quality certification, the USACE 404 certification and Section 10 permit
requirements, and BCDC’s Major Permit requirements would reduce or avoid water quality degradation of
bay waters during dredging activities and the placement of fill. With implementation of Mitigation Measures
M-HY-1a and M-HY-1b, Implement Dewatering BMPs for In-Water Work, water quality impacts related to inwater construction activities, including pile removal and installation and dewatering activities, would be
minimized and/or avoided. Therefore, the impact would be less than significant with mitigation.
Impact HY-2 determines that the proposed project would not change the shoreline of San Francisco Bay to a
degree that scour, erosion, and deposition would substantially alter the bay floor and/or cause substantial
sediment transport capable of degrading water quality, and the impact would be less than significant.
Impact HY-3 determines that the proposed project would not 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 that would result in substantial erosion, siltation, or flooding onsite or
offsite, and impacts would be less than significant.
Impact HY-4 determines that the proposed project would not create or contribute runoff water that would
exceed the capacity of existing or planned stormwater drainage systems or provide substantial additional
sources of polluted runoff, and the impact would be less than significant.
Impact HY-5 determines that the proposed project would not cause substantial adverse effects due to
impeding or redirecting flood flows, and the impact would be less than significant.
Impact HY-6 determines that the proposed project would reduce the risk of flooding at the Airport and thus
reduce the risk of release of pollutants due to flooding, tsunami, or seiche. Therefore, the proposed project
would have a less-than-significant impact related to the release of pollutants from project inundation.
Impact HY-7 determines that the proposed project would not conflict with or obstruct implementation of a
water quality control plan. The analysis identifies that construction and operation of the proposed project
would be required to adhere to all applicable local and state water quality regulations including policies and
objectives of the regional board’s Basin Plan. With implementation of Mitigation Measures M-HY-1a and MHY-1b, impacts would be less than significant with mitigation.

523

The Airport’s stormwater discharge requirements, as outlined in the NP DES permit, apply to stormwater discharges from all Airport facilities and
tenants and to the discharge of wastewater effluent from the Mel Leong Treatment Plant. To ensure that stormwater discharges conform to the
requirements of the NPDES permit and other water quality regulations, the Airport has prepared and implements a stormwater pollution prevention
plan (SWPPP) for Industrial Activities (Industrial SWPPP). The implementation of a SWPPP is the primary regulatory mechanism for controlling
pollutants associated with stormwater.
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Impact C-HY-1 determines that the proposed project, in combination with cumulative projects, would have a
less-than-significant cumulative impact related to violation of water quality standards, alteration of existing
drainage patterns, and exceedance of stormwater drainage capacity.

ALTERNATIVE A: NO PROJECT ALTERNATIVE
Under this alternative, SFO would not install a new shoreline protection system around the Airport that
would comply with current FEMA requirements for flood protection against a 100-year flood. Under this
alternative, the existing shoreline protection features on the perimeter of the Airport, which include a
combination of concrete walls, sheet pile walls, concrete debris, armor rocks, sandbags, K-rails, tidal flats,
embankment walls/dikes, and earthen and vegetated berms, which FEMA determined are not adequate to
prevent inundation during a 100-year flood, would remain. Under Alternative A, SFO would continue to
monitor shoreline conditions and the performance of existing shoreline protection features on the perimeter
of the Airport. If required to protect public safety and/or aircraft operations from a sudden risk of exposure
(e.g., resulting from an unusually strong storm season resulting in accelerated shoreline erosion), SFO would
implement temporary emergency shoreline protection measures, which could include substantial placement
of sandbags, rock, deployable flood gates, and potential reconstruction or repair of compromised berms and
existing shoreline protection features, if authorized by the agencies with environmental regulatory
jurisdiction for the project. However, under the No Project Alternative the Airport would remain susceptible
to inundation during a 100-year flood due to the inadequacy of the existing shoreline protection features on
the perimeter of the Airport. Consequently, the No Project Alternative would result in increased impacts
related to flood risk in comparison to the proposed project.

ALTERNATIVE B: REACHES 7 AND 8 EXTENDED CONSTRUCTION DURATION
The purpose of Alternative B is to reduce the average daily criteria air pollutant emissions resulting from
project construction by extending the length of construction activities for Reaches 7 and 8. Under this
alternative, the construction of Reach 7 would be extended from a duration of approximately three years
under the proposed project to approximately six years. Similarly, construction of Reach 8 would be extended
from a duration of approximately one year and six months under the proposed project to approximately two
years and six months. The length of construction for all other reaches would remain the same as for the
proposed project under this alternative. Maintenance activities, which consist of inspection and upkeep of
the shoreline protection system, would be the same as those conducted for the proposed project under this
alternative. The extended length of construction activities for Reaches 7 and 8 would not result in any change
to the impacts related to hydrology and water quality that have been identified for the proposed project.
Alternative B would be subject to the same regulations and mitigation measures related to hydrology and
water quality as the proposed project. Consequently, hydrology and water quality impacts under
Alternative B would be less than significant or less than significant with mitigation, similar to the proposed
project.

ALTERNATIVE C: NO VEHICLE SERVICE ROAD RELOCATION FOR REACHES 7, 8, 11, 13,
AND 14
Under Alternative C, the vehicle service road for Reaches 7, 8, 11, 13, and 14 would not be relocated, which
would reduce the amount of open water fill in the bay by approximately 11 acres. Consequently, the total
amount of open water fill would be reduced from approximately 26 acres for the proposed project to
approximately 15 acres (an approximately 42 percent reduction) under Alternative C. Under this alternative,
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with the exception of not relocating the vehicle service road, the project would be implemented as proposed
in Chapter 2, Project Description. Maintenance activities, which consist of inspection and upkeep of the
shoreline protection system, would be the same as those conducted for the proposed project under this
alternative, with the exception that the existing vehicle service road, which does not meet existing FAA
taxiway and taxilane object-free area standards, would remain in use. As is the case with the proposed
project, Alternative C would be subject to the requirements of the Airport Standard Construction Measures,
Airport Rules and Regulations and associated BMPs, the requirements of the Construction General Permit,
the construction guidelines in the Industrial SWPPP, the conditions specified in the regional board water
quality certification, the conditions specified in the USACE 404 certification and Section 10 permit, BCDC’s
Major Permit requirements, and Mitigation Measures M-HY-1a and M-HY-1b.
In addition, as discussed under Impact HY-2, bayward fill for the proposed project would have negligible
effects on the bay’s coastal hydraulics. The analysis concludes that shoreline alterations under the proposed
project would not cause substantial erosion, scour, or sediment deposition to the extent that footings,
foundations, or other shoreline features (including wetlands) at or adjacent to the project site are
compromised, undermined, or degraded. Additionally, changes along the bay shoreline with the proposed
project would not cause substantial scour, erosion, and/or deposition or cause substantial sediment
transport in a manner that would degrade water quality, and impacts would be less than significant.
Consequently, hydrology and water quality impacts under Alternative C would be less than significant or less
than significant with mitigation, similar to the proposed project, although somewhat reduced due to the
reduction of open water fill in the bay.

ALTERNATIVE D: LESS-BARGE/MORE-TRUCK CONSTRUCTION SCENARIO
Under Alternative D, some materials that would be transported by barge during work at Reaches 7, 8, and 9
under the proposed project would be transported by truck instead. Materials assumed to travel by truck
instead of by barge in this alternative include sand fill, soil grouting material, and sheet piles. Maintenance
activities would be the same as those conducted for the proposed project under this alternative. As is the
case with the proposed project, Alternative D would be subject to the requirements of the Airport Standard
Construction Measures, Airport Rules and Regulations and associated BMPs, the requirements of the
Construction General Permit, the construction guidelines in the Industrial SWPPP, the conditions specified in
the regional board water quality certification, the conditions specified in the USACE 404 certification and
Section 10 permit, BCDC’s Major Permit requirements, and Mitigation Measures M-HY-1a and M-HY-1b. During
construction, associated discharges from in-water activities such as pile driving, dredging, removal of fill,
and the use of barges as work platforms have the potential to exceed water quality criteria or waste
discharge requirements, including water quality standards and NPDES permit effluent limitations. As
discussed under Impact HY-2, with implementation of Mitigation Measure M-HY-1a, water quality impacts
associated with in-water construction, including the use of barges and other vessels, would be less than
significant with mitigation. Consequently, hydrology and water quality impacts under Alternative D would be
less than significant or less than significant with mitigation, similar to the proposed project, although
somewhat reduced due to the reduction of barge activity.

ALTERNATIVE E: REACH 7 LOWER WALL HEIGHT
Under Alternative E, the shoreline protection system for Reach 7 would be constructed at the existing berm,
resulting in a reduced wall height as compared to the proposed project. The purpose of this alternative is to
reduce the amount of bay fill, which also would reduce air quality, biological resources, and hydrology and
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water quality impacts. Under this alternative, the maximum height of the shoreline protection system for
Reach 7 would be 6.5 feet as compared to 13.5 feet under the proposed project. Hence, the shoreline
protection system would be 7 feet lower than under the proposed project. By constructing the shoreline
protection system for Reach 7 at the existing berm, the amount of open water fill in the bay would be
reduced by approximately 11 acres. Consequently, the total amount of open water fill would be reduced
from approximately 26 acres for the proposed project to approximately 15 acres (an approximately
42 percent reduction) under Alternative E. Under this alternative, with the exception of constructing Reach 7
at the existing berm, the project would be implemented as proposed in Chapter 2, Project Description.
Maintenance activities, which consist of inspection and upkeep of the shoreline protection system, would be
the same as those conducted for the proposed project under this alternative.
As is the case with the proposed project, Alternative E would be subject to the requirements of the Airport
Standard Construction Measures, Airport Rules and Regulations and associated BMPs, the requirements of
the Construction General Permit, the construction guidelines in the Industrial SWPPP, the conditions
specified in the regional board water quality certification, the conditions specified in the USACE 404
certification and Section 10 permit, BCDC’s Major Permit requirements, and Mitigation Measures M-HY-1a
and M-HY-1b.
In addition, as discussed under Impact HY-2, bayward fill for the proposed project would have negligible
effects on the bay’s coastal hydraulics. The analysis concludes that shoreline alterations under the proposed
project would not cause substantial erosion, scour, or sediment deposition to the extent that footings,
foundations, or other shoreline features (including wetlands) at or adjacent to the project site are
compromised, undermined, or degraded. Additionally, changes along the bay shoreline with the proposed
project would not cause substantial scour, erosion, and/or deposition or cause substantial sediment
transport in a manner that would degrade water quality, and impacts would be less than significant.
Consequently, hydrology and water quality impacts under Alternative E would be less than significant or less
than significant with mitigation, similar to the proposed project, although reduced due to the reduction of
open water fill in the bay.

ALTERNATIVE F: MINIMIZE WETLAND FILL
Alternative F would minimize wetland fill at Reach 2 of the Airport. This alternative was developed to reduce
impacts to wetland habitat. Under Alternative F, a newly graded 1.19-acre ground surface within an existing
seasonal and tidal wetland area that would be used as a construction staging area for the proposed project
and which would remain after project construction, would not be implemented. Consequently, the impact to
seasonal wetlands under this alternative would be reduced by approximately 1.19 acres (70 percent)
compared to the proposed project. Maintenance activities, which consist of inspection and upkeep of the
shoreline protection system, would be the same as those conducted for the proposed project under this
alternative, with the exception that the 1.19 acres of the seasonal and tidal wetland area would remain in its
present condition and not be converted to a graded ground surface.
As with the proposed project, Alternative F would be subject to the requirements of the Airport Standard
Construction Measures, Airport Rules and Regulations and associated BMPs, the requirements of the
Construction General Permit, the construction guidelines in the Industrial SWPPP, the conditions specified in
the regional board water quality certification, the conditions specified in the USACE 404 certification and
Section 10 permit, BCDC’s Major Permit requirements, and Mitigation Measures M-HY-1a and M-HY-1b. In
addition, as discussed under Impact HY-2, shoreline alterations under the proposed project would not cause
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substantial erosion, scour, or sediment deposition to the extent that footings, foundations, or other shoreline
features (including wetlands) at or adjacent to the project site are compromised, undermined, or degraded.
Additionally, as with the proposed project, changes along the bay shoreline would not cause substantial
scour. Consequently, hydrology and water quality impacts under Alternative F would be less than significant
or less than significant with mitigation, similar to the proposed project, although reduced due to the
reduction of impacts to wetland habitat.

6.C.7

Issues Analyzed in the Initial Study

As presented above in Section 6.B.3, the initial study, which is included as Appendix B of this Draft EIR,
determined that the proposed project would have either no impacts, less-than-significant impacts, or
impacts that can be reduced to less than significant with mitigation for the following environmental
categories: land use and planning, aesthetics, population and housing, cultural resources (archeological
resources), tribal cultural resources, transportation and circulation, greenhouse gas emissions, wind,
shadow, recreation, utilities and service systems, public services, hazards and hazardous materials, mineral
resources, energy, agriculture and forestry resources, and wildfire. 524 The discussion below compares each
alternative to the proposed project and their respective impacts related to the aforementioned
environmental topics in a concise manner.

ALTERNATIVE A: NO PROJECT ALTERNATIVE
Under this alternative, SFO would not install a new shoreline protection system around the Airport that
would comply with current FEMA requirements for flood protection against a 100-year flood. Under this
alternative, the existing shoreline protection features on the perimeter of the Airport would remain. SFO
would continue to monitor shoreline conditions and the performance of existing shoreline protection
features on the perimeter of the Airport. If required to protect public safety and/or aircraft operations from a
sudden risk of exposure, SFO would implement temporary emergency shoreline protection measures, which
could include substantial placement of sandbags, rock, deployable flood gates, and potential reconstruction
or repair of compromised berms and existing shoreline protection features, if authorized by the agencies
with environmental regulatory jurisdiction for the project. If required and authorized, implementation of the
aforementioned temporary emergency shoreline protection measures under this alternative would be minor
compared to those associated with construction of the proposed project. Consequently, the No Project
Alternative would result in impacts that would be reduced in comparison to the less-than-significant or lessthan-significant-with-mitigation impacts identified for the proposed project related to land use and
planning, aesthetics, population and housing, cultural resources (archeological resources), tribal cultural
resources, transportation and circulation, greenhouse gas emissions, wind, shadow, recreation, utilities and
service systems, public services, hazardous materials, and energy.

ALTERNATIVE B: REACHES 7 AND 8 EXTENDED CONSTRUCTION DURATION
Under this alternative, the construction of Reach 7 would be extended from a duration of approximately
three years under the proposed project to approximately six years. Similarly, construction of Reach 8 would
be extended from a duration of approximately one year and six months under the proposed project to
approximately two years and six months. The length of construction for all other reaches would remain the
same as for the proposed project under this alternative. Maintenance activities, which consist of inspection
524
The initial study determined that the proposed project would have no impacts related to mineral resources, agriculture and forestry resources,
and wildfire
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and upkeep of the shoreline protection system, would be the same as those conducted for the proposed
project under this alternative. This alternative would result in similar less-than-significant or less-thansignificant-with-mitigation impacts identified for the proposed project related to land use and planning,
aesthetics, population and housing, cultural resources (archeological resources), tribal cultural resources,
transportation and circulation, greenhouse gas emissions, wind, shadow, recreation, utilities and service
systems, public services, hazardous materials, and energy.

ALTERNATIVE C: NO VEHICLE SERVICE ROAD RELOCATION FOR REACHES 7, 8, 11, 13, AND 14
Under Alternative C, the vehicle service road for Reaches 7, 8, 11, 13, and 14 would not be relocated, which
would reduce the amount of open water fill in the bay by approximately 11 acres. Consequently, the total
amount of open water fill would be reduced from approximately 26 acres for the proposed project to
approximately 15 acres (an approximately 42 percent reduction) under Alternative C. Under this alternative,
with the exception of not relocating the vehicle service road, the project would be implemented as proposed
in Chapter 2, Project Description. Maintenance activities, which consist of inspection and upkeep of the
shoreline protection system, would be the same as those conducted for the proposed project under this
alternative, with the exception that the existing vehicle service road, which does not meet existing FAA
taxiway and taxilane object-free area standards, would remain in use. This alternative would result in similar
less-than-significant or less-than-significant-with-mitigation impacts identified for the proposed project
related to land use and planning, aesthetics, population and housing, cultural resources (archeological
resources), tribal cultural resources, transportation and circulation, greenhouse gas emissions, wind,
shadow, recreation, utilities and service systems, public services, hazardous materials, and energy.

ALTERNATIVE D: LESS-BARGE/MORE-TRUCK CONSTRUCTION SCENARIO
Under Alternative D, some materials that would be transported by barge during work at Reaches 7, 8, and 9
under the proposed project would be transported by truck instead. Materials assumed to travel by truck
instead of by barge in this alternative include sand fill, soil grouting material, and sheet piles. Maintenance
activities would be the same as those conducted for the proposed project under this alternative. This
alternative would result in similar less-than-significant or less-than-significant-with-mitigation impacts
identified for the proposed project related to land use and planning, aesthetics, population and housing,
cultural resources (archeological resources), tribal cultural resources, greenhouse gas emissions, wind,
shadow, recreation, utilities and service systems, public services, hazardous materials, and energy. While
Alternative D would result in increased construction traffic compared to the proposed project, as is the case
with the proposed project, construction of this alternative would be conducted in accordance with the
Airport’s Standard Construction Measures Division 01 35 43.01, Demolition, and Division 01 55 26, Traffic
Regulation, which would require preparing and implementing a traffic control plan. By implementing these
measures, Alternative D would not create potentially hazardous conditions for people walking, bicycling,
driving, or for public transit operations; would not interfere with emergency access; and would not interfere
with accessibility for people walking or bicycling, or substantially delay transit. Therefore, as is the case for
the proposed project, construction-related transportation impacts for Alternative D would be less than
significant. Alternative D would not change any operational aspect of the proposed project or generate new
travel demand or induce automobile travel once it is operational. Therefore, as is the case with the proposed
project, operational impacts related to transportation hazards, accessibility, public transit delay, vehicle
miles traveled, loading, and parking for Alternative D would be less than significant.
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ALTERNATIVE E: REACH 7 LOWER WALL HEIGHT
Under Alternative E, the shoreline protection system for Reach 7 would be constructed at the existing berm,
resulting in a reduced wall height as compared to the proposed project. The purpose of this alternative is to
reduce the amount of bay fill, which also would reduce air quality, biological resources, and hydrology and
water quality impacts. Under this alternative, the maximum height of the shoreline protection system for
Reach 7 would be 6.5 feet as compared to 13.5 feet under the proposed project. Hence, the shoreline
protection system would be 7 feet lower than under the proposed project. By constructing the shoreline
protection system for Reach 7 at the existing berm, the amount of open water fill in the bay would be
reduced by approximately 11 acres. Consequently, the total amount of open water fill would be reduced
from approximately 26 acres for the proposed project to approximately 15 acres (an approximately
42 percent reduction) under Alternative E. Under this alternative, with the exception of constructing Reach 7
at the existing berm, the project would be implemented as proposed in Chapter 2, Project Description.
Maintenance activities, which consist of inspection and upkeep of the shoreline protection system, would be
the same as those conducted for the proposed project under this alternative. This alternative would result in
similar less-than-significant or less-than-significant-with-mitigation impacts identified for the proposed
project related to land use and planning, aesthetics, population and housing, cultural resources
(archeological resources), tribal cultural resources, transportation and circulation, greenhouse gas
emissions, wind, shadow, recreation, utilities and service systems, public services, hazardous materials, and
energy.

ALTERNATIVE F: MINIMIZE WETLAND FILL
Alternative F would minimize wetland fill at Reach 2 of the Airport. This alternative was developed to reduce
impacts to wetland habitat. Under Alternative F, a newly graded 1.19-acre ground surface within an existing
seasonal and tidal wetland area that would be used as a construction staging area for the proposed project
and which would remain after project construction, would not be implemented. Consequently, the impact to
seasonal wetlands under this alternative would be reduced by approximately 1.19 acres (70 percent)
compared to the proposed project. Maintenance activities, which consist of inspection and upkeep of the
shoreline protection system, would be the same as those conducted for the proposed project under this
alternative, with the exception that the 1.19 acres of the seasonal and tidal wetland area would remain in its
present condition and not be converted to a graded ground surface. This alternative would result in similar
less-than-significant or less-than-significant-with-mitigation impacts identified for the proposed project
related to land use and planning, aesthetics, population and housing, cultural resources (archeological
resources), tribal cultural resources, transportation and circulation, greenhouse gas emissions, wind,
shadow, recreation, utilities and service systems, public services, hazardous materials, and energy.

6.D Comparison of Alternatives and Environmentally Superior
Alternative
6.D.1

Comparison of Alternatives and Their Ability to Meet Project
Objectives

A comparison of each alternative and its ability to meet the project objectives compared to the proposed
project is summarized below in Table 6-3 and evaluated in more detail in the subsequent discussion.
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Table 6-3

Summary of Ability of Alternatives to Meet Project Objectives

Project Objective

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7,
8, 11, 13, and 14

Alternative D:
Less-Barge/
More-Truck
Construction
Scenario

Alternative E:
Reach 7
Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

1. Protect travelers and
workers, Airport
operations, and City assets
from flooding resulting
from a 100-year flood, as
defined by FEMA, and
future sea-level rise caused
by climate change through
2085.

No, because a
shoreline
protection system
would not be
constructed to
protect the Airport
and travelers from
a 100-year flood
event of sea-level
rise

Yes

Yes

Yes

No, because the
Yes
lower wall height
would substantially
reduce flood
protection at the
Airport

2. Remove the Airport from
the 100-year floodplain, as
shown on the FEMA Flood
Insurance Rate Map, by
providing a complete
shoreline protection
system as soon as possible.

No, because a
shoreline
protection system
would not be
constructed to
remove the Airport
from the 100-year
floodplain

Yes

Yes

Yes

No, because the
lower wall height
would not meet
FEMA flood
protection
requirements

3. Create a shoreline
protection system that is
adaptable to future
projections of sea-level
rise, given the level of
uncertainty regarding exact
sea-level-rise estimates.

No, because a
shoreline
protection system
would not be
constructed

Yes

Yes

Yes

No, because the
Yes
lower wall height
would not create a
shoreline
protection system
that is adaptable to
future projections
of sea-level rise
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Project Objective

Alternative A:
No Project

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7,
8, 11, 13, and 14

Alternative D:
Less-Barge/
More-Truck
Construction
Scenario

Alternative E:
Reach 7
Lower
Wall Height

Alternative F:
Minimize
Wetland Fill

4. Create a shoreline
protection system that
poses no safety hazards to
Airport operations,
maintains existing runway
capacity, and satisfies
Federal Aviation
Administration design
standards.

No, because a
shoreline
protection system
would not be
constructed

Yes

No, because the
Yes
existing vehicle
service road, which
does not meet
existing FAA
taxiway and
taxilane object-free
area standards,
would remain in
use

Yes

Yes

5. Create a shoreline
protection system that
enhances emergency
vehicle access near the fuel
tank farm and maximizes
the geometry of the Airport
campus.

No, because a
shoreline
protection system
would not be
constructed

Yes

Yes

Yes

Yes

Yes

6. Minimize hazardous
wildlife attractants to
prevent aircraft bird
strikes.

No, because a
shoreline
protection system
would not be
constructed

Yes

Yes

Yes

Yes

No, because
1.19 acres of the
seasonal and tidal
wetland area at
Reach 2 of the
Airport would
remain in its
present condition
as a wildlife
attractant
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Project Objective

7. Create a shoreline
protection system as
expeditiously as possible
that allows for safe and
continuous Airport
operations and minimizes
disruption to aircraft
operations during project
construction.

Case No. 2020-004398ENV
SFO Shoreline Protection Program

Alternative A:
No Project

No, because a
shoreline
protection system
would not be
constructed

Alternative B:
Reaches 7 and 8
Extended
Construction
Duration

Alternative C:
No Vehicle Service
Road Relocation
for Reaches 7,
8, 11, 13, and 14

Alternative D:
Less-Barge/
More-Truck
Construction
Scenario

Partially, due to
extension of the
construction
schedule for
Reaches 7 and 8 as
compared to the
proposed project

Yes

Partially, due to the Yes
increase in truck
activity and related
additional
disruption to
aircraft operations
during project
construction as
compared to the
proposed project
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Alternative E:
Reach 7
Lower
Wall Height

Alternative F:
Minimize
Wetland Fill
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ALTERNATIVE A: NO PROJECT ALTERNATIVE
As previously described, under the No Project Alternative, SFO would not install a new shoreline protection
system around the Airport that would comply with current FEMA requirements for flood protection against a
100-year flood. Under this alternative, the existing shoreline protection features on the perimeter of the
Airport, which FEMA determined are not adequate to prevent inundation during a 100-year flood, would
remain. Under Alternative A, SFO would continue to monitor shoreline conditions and the performance of
existing shoreline protection features on the perimeter of the Airport. If required to protect public safety
and/or aircraft operations from a sudden risk of exposure (e.g., resulting from an unusually strong storm
season resulting in accelerated shoreline erosion), SFO would implement temporary emergency shoreline
protection measures, which could include substantial placement of sandbags, rock, deployable flood gates,
and potential reconstruction or repair of compromised berms and existing shoreline protection features, if
authorized by the agencies with environmental regulatory jurisdiction for the project.
This alternative would not meet the objective to protect travelers and workers, Airport operations, and City
assets from flooding resulting from a 100-year flood, as defined by FEMA, and future sea-level rise caused by
climate change through 2085 because no shoreline protection system would be constructed (Objective 1).
This alternative would not meet the objective to remove the Airport from the 100-year floodplain, as shown
on the FEMA Flood Insurance Rate Map, by providing a complete shoreline protection system as soon as
possible because no shoreline protection system would be constructed (Objective 2). This alternative would
not meet the objective to create a shoreline protection system that is adaptable to future projections of sealevel rise, given the level of uncertainty regarding exact sea-level-rise estimates because no shoreline
protection system would be constructed (Objective 3). This alternative would not meet the objective to
create a shoreline protection system that poses no safety hazards to Airport operations, maintains existing
runway capacity, and satisfies FAA design standards because no shoreline protection system would be
constructed (Objective 4). This alternative would not meet the objective to create a shoreline protection
system that enhances emergency vehicle access near the fuel tank farm and maximizes the geometry of the
Airport campus because no access road would be created by the proposed project (Objective 5). This
alternative would not meet the objective to minimize hazardous wildlife attractants to prevent aircraft bird
strikes because the seasonal and tidal wetland area at Reach 2 of the Airport would remain in its present
condition as a wildlife attractant (Objective 6). This alternative also would not create a new shoreline
protection system, and therefore would not meet Objective 7. Therefore, this alternative would fail to meet
all of the project objectives.

ALTERNATIVE B: REACHES 7 AND 8 EXTENDED CONSTRUCTION DURATION
As previously described, the purpose of Alternative B is to reduce the average daily criteria air pollutant
emissions resulting from project construction by extending the length of construction activities for Reaches 7
and 8, since construction of these reaches results in the greatest amount of NOX emissions due to the type of
marine equipment used during construction. Under this alternative, the construction of Reach 7 would be
extended from a duration of approximately three years under the proposed project to approximately six
years. Similarly, construction of Reach 8 would be extended from a duration of approximately one year and
six months under the proposed project to approximately two years and six months. The length of
construction for all other reaches would remain the same as for the proposed project under this alternative.
The overall approximately 6-year construction period estimated for the proposed project would not be
extended under Alternative B. Maintenance activities, which consist of inspection and upkeep of the
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shoreline protection system, as described in Chapter 2, Project Description, would be the same or similar as
those conducted for the proposed project under this alternative.
Alternative B would be largely similar to the proposed project and would meet project objectives 1, 2, 3, 5,
and 6. However, because Alternative B would extend the construction schedule for Reach 7 by three years
and Reach 8 by one year as compared to the proposed project, this alternative would lengthen the period of
disruptions to aircraft operations at the end of and around Runways 19R and 19L. Consequently,
Alternative B would reduce the ability of SFO to meet the Objective 4 goal to create a shoreline protection
system that poses no safety hazards to Airport operations, maintains existing runway capacity, and satisfies
FAA design standards, and the Objective 7 goal to minimize disruption to aircraft operations during project
construction.

ALTERNATIVE C: NO VEHICLE SERVICE ROAD RELOCATION FOR REACHES 7, 8, 11, 13, AND 14
As previously described, the purpose of this alternative is to reduce the amount of bay fill required to
construct the proposed project, which also would reduce air quality, biological resources, and hydrology and
water quality impacts. Under Alternative C, the vehicle service road for Reaches 7, 8, 11, 13, and 14 would not
be relocated, which would reduce the amount of open water fill in the bay by approximately 11 acres.
Consequently, the total amount of open water fill would be reduced from approximately 26 acres for the
proposed project to approximately 15 acres (an approximately 42 percent reduction) under Alternative C.
Under this alternative, with the exception of not relocating the vehicle service road, the project would be
implemented as proposed in Chapter 2, Project Description. Maintenance activities, which consist of
inspection and upkeep of the shoreline protection system, would be the same as those conducted for the
proposed project under this alternative, with the exception that the existing vehicle service road, which does
not meet existing FAA taxiway and taxilane object-free area standards, would remain in use.
Alternative C would meet Objectives 1, 2, 3, 5, 6, and 7. This alternative would meet the objective to protect
travelers and workers, Airport operations, and City assets from flooding resulting from a 100-year flood, as
defined by FEMA, and future sea-level rise caused by climate change through 2085 (Objective 1). This
alternative would meet the objective to remove the Airport from the 100-year floodplain, as shown on the
FEMA Flood Insurance Rate Map, by providing a complete shoreline protection system as soon as possible
(Objective 2). This alternative would meet the objective to create a shoreline protection system that is
adaptable to future projections of sea-level rise, given the level of uncertainty regarding exact sea-level-rise
estimates (Objective 3). This alternative would meet the objective to create a shoreline protection system
that enhances emergency vehicle access near the fuel tank farm and maximizes the geometry of the Airport
campus (Objective 5). This alternative would meet the objective to minimize hazardous wildlife attractants to
prevent aircraft bird strikes (Objective 6). However, because the existing vehicle service road, which does not
meet existing FAA taxiway and taxilane object-free area standards, would remain in use, Alternative C would
not meet the Objective 4 goal to create a protection system that poses no safety hazards to Airport
operations and satisfies FAA design standards.

ALTERNATIVE D: LESS-BARGE/MORE-TRUCK CONSTRUCTION SCENARIO
The purpose of Alternative D is to reduce the average daily criteria air pollutant emissions resulting from
marine equipment used during project construction by reducing the amount of barge activity for

Case No. 2020-004398ENV
SFO Shoreline Protection Program

6-72

Draft EIR
August 2022

Chapter 6. Alternatives
6.D. Comparison of Alternatives and Environmentally Superior Alternative

construction of Reaches 7–9. 525 Under Alternative D, some materials that would be transported by barge
during work at Reaches 7, 8, and 9 under the proposed project would be transported by truck. Materials
assumed to travel by truck instead of by barge in this alternative include sand fill, soil grouting material, and
sheet piles. Alternative D does not eliminate all barge movement of material; barging of material would still
be required for dredging disposal and for materials brought to the vendor prior to trucking it to the project
site. Maintenance activities, which consist of inspection and upkeep of the shoreline protection system,
would be the same as those conducted for the proposed project under this alternative.
Alternative D would meet project Objectives 1 through 6. However, Alternative D would only partially meet
the Objective 7 goal to minimize disruption to aircraft operations during project construction due to
increased truck activity as compared to the proposed project because aircraft operations could not occur
while trucks are operating at the ends of and near the runways, and the increased truck activity would limit
aircraft operations to a greater extent than the proposed project.

ALTERNATIVE E: REACH 7 LOWER WALL HEIGHT
Under Alternative E, the shoreline protection system for Reach 7 would be constructed at the existing berm,
resulting in a reduced wall height compared to the proposed project. The purpose of this alternative is to
reduce the amount of bay fill, which also would reduce air quality, biological resources, and hydrology and
water quality impacts. Under this alternative, the maximum height of the shoreline protection system for
Reach 7 would be 6.5 feet as compared to 13.5 feet under the proposed project. Hence, the shoreline
protection system would be 7 feet lower than under the proposed project. By constructing the shoreline
protection system for Reach 7 at the existing berm, the amount of open water fill in the bay would be
reduced by approximately 11 acres. Consequently, the total amount of open water fill would be reduced
from approximately 26 acres for the proposed project to approximately 15 acres (an approximately
42 percent reduction) under Alternative E. Under this alternative, with the exception of constructing Reach 7
at the existing berm, the project would be implemented as proposed in Chapter 2, Project Description.
Maintenance activities, which consist of inspection and upkeep of the shoreline protection system, would be
the same as those conducted for the proposed project under this alternative.
Alternative E would meet project Objectives 4 through 7. However, because the shoreline protection system
for Reach 7 would be constructed at the existing berm, resulting in a reduced wall height compared to the
proposed project, Alternative E would substantially reduce flood protection in comparison to the proposed
project. Consequently, this alternative would fail to meet the core objectives of the proposed project. This
alternative would not meet the goal of Objective 1 to protect travelers and workers, Airport operations, and
City assets from flooding resulting from a 100-year flood, as defined by FEMA, and future sea-level rise
caused by climate change through 2085. In addition, because it would not meet FEMA flood protection
requirements, this alternative also would not meet the goal of Objective 2 to remove the Airport from the
100-year floodplain, as shown on the FEMA Flood Insurance Rate Map. This alternative also would not meet
the goal of Objective 3 to create a shoreline protection system that is adaptable to future projections of sealevel rise, given the level of uncertainty regarding exact sea-level-rise estimates.

525
See Appendix H, SFO Shoreline Protection Program – Air Quality Analysis for EIR Alternatives, for a more detailed discussion of the assumptions
used to develop the air quality analysis for the project alternatives.
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ALTERNATIVE F: MINIMIZE WETLAND FILL
As previously described, Alternative F would minimize wetland fill at Reach 2 of the Airport. This alternative
was developed to reduce impacts to wetland habitat. Construction of Sub-reach 2B would require the
placement of approximately 1.68 acres of fill in seasonal (approximately 1.66 acres) and tidal (approximately
0.02 acre) wetlands located north of the treatment plant for the new 26-foot-wide roadway and a newly
graded ground surface that would be used as a construction staging area for the proposed project, which
would remain after project construction, as noted above. The proposed roadway would require 0.49 acre of
fill in the seasonal wetlands, and the newly graded ground surface would require 1.19 acres of fill in the
seasonal and tidal wetlands. Under Alternative F, the new 26-foot-wide roadway would be constructed along
the perimeter of Reach 2, but the newly graded ground surface would not be implemented. Consequently,
the impact to seasonal wetlands under this alternative would be reduced by approximately 1.19 acres
(70 percent) compared to the proposed project.
Alternative F would meet project Objectives 1 through 5 and Objective 7. This alternative would meet the
objective to protect travelers and workers, Airport operations, and City assets from flooding resulting from a
100-year flood, as defined by FEMA, and future sea-level rise caused by climate change through 2085
(Objective 1). This alternative would meet the objective to remove the Airport from the 100-year floodplain,
as shown on the FEMA Flood Insurance Rate Map, by providing a complete shoreline protection system as
soon as possible (Objective 2). This alternative would meet the objective to create a shoreline protection
system that is adaptable to future projections of sea-level rise, given the level of uncertainty regarding exact
sea-level-rise estimates (Objective 3). This alternative would meet the objective to create a shoreline
protection system that poses no safety hazards to Airport operations, maintains existing runway capacity,
and satisfies FAA design standards (Objective 4). This alternative would meet the objective to create a
shoreline protection system that enhances emergency vehicle access near the fuel tank farm and maximizes
the geometry of the Airport campus (Objective 5). This alternative would meet the objective to create a
shoreline protection system as expeditiously as possible that allows for safe and continuous Airport
operations and minimizes disruption to aircraft operations during project construction (Objective 7).
However, because 1.19 acres of the seasonal and tidal wetland area at Reach 2 of the Airport would remain in
its present condition as a wildlife attractant, Alternative E would not meet project Objective 6 to minimize
hazardous wildlife attractants to prevent aircraft bird strikes.

6.D.2

Environmentally Superior Alternative

The CEQA Guidelines require the identification of an environmentally superior alternative among the
alternatives (CEQA Guidelines section 15126.6(e)). 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 (CEQA Guidelines section 15126.6(e)(2)). Based on the
evaluation above, Alternative B is the environmentally superior alternative among the project alternatives.
By extending the construction durations for Reaches 7 and 8, Alternative B would lessen the significant
impact associated with construction-related NOx emissions identified for the proposed project while meeting
most of the project objectives. However, even with implementation of mitigation measures identified for the
proposed project, Alternative B would still result in NOX emissions that exceed thresholds and, like the
proposed project, would result in a significant and unavoidable impact associated with NOX emissions.

Case No. 2020-004398ENV
SFO Shoreline Protection Program

6-74

Draft EIR
August 2022

Chapter 6. Alternatives
6.E. Alternatives Considered but Eliminated from Further Analysis

6.E Alternatives Considered but Eliminated from Further Analysis
In developing the project, SFO identified and analyzed multiple project concepts; some were incorporated
into the project and others were eliminated from further consideration. The list of potentially feasible project
options drew upon stakeholder and regulatory agency concerns, and the perspectives and experience of
planning and engineering personnel. The concepts considered but eliminated from further analysis are
described in the following sections.

SHORTENED RUNWAYS
This concept is intended to reduce the amount of bay fill required to construct the project and to reduce the
average daily criteria air pollutant emissions resulting from marine equipment used during project
construction. It would construct the new shoreline protection system along the existing shoreline. This
alternative would require some runway declared distances 526 to be decreased (reducing the runway length
for certain operations). This concept would fail to meet most of the basic project objectives. In particular, by
constructing the new shoreline protection system along the existing shoreline, this concept could conflict
with airfield design and aircraft operational and safety standards, as well as FEMA standards for protection
against a 100-year flood. By reducing finite regional runway capacity, this concept could also result in
significant environmental effects related to noise by shifting flights to different runways, or significant
environmental effects related to noise, air quality, transportation, and biological resources by shifting flights
to different airports. Therefore, this concept was rejected, and it is not analyzed further in this EIR.

RAISE THE AIRPORT
This concept is intended to reduce the amount of bay fill required to construct the project and to reduce the
average daily criteria air pollutant emissions resulting from marine equipment used during project
construction. It would raise the elevation of the Airport to a level that would protect Airport facilities and
operations from future sea-level rise caused by climate change through 2085, thereby negating the need for
a structural shoreline protection system. This alternative would require an extensive construction period that
would cause lengthy partial and/or full closures to various aspects of Airport operations and would be costprohibitive. It also would likely result in more numerous and more severe impacts to environmental
resources than the proposed project, including but not limited to noise, biological resources, utilities and
service systems, geology and soils, hydrology and water quality, cultural resources, and tribal cultural
resources. Therefore, this concept was rejected, and it is not analyzed further in this EIR.

NATURAL SHORELINE PROTECTION
This concept is intended to reduce the amount of bay fill required to construct the project, reduce the
average daily criteria air pollutant emissions resulting from marine equipment used during project
construction, and reduce impacts to marine wildlife (which have been identified in this Draft EIR as less than
significant with mitigation) that is currently present along the Airport shoreline. It would construct the
shoreline protection system using organic materials such as dirt and rock to create berms rather than using
reinforced concrete and steel sheet pile walls. This alternative would conflict with FAA regulations and the
Airport Land Use Compatibility Plan in that it would create new marine habitat on Airport property that
could result in increased wildlife conflicts with Airport operations. In particular, this concept would create
526
Declared distances are the distances the airport owner declares available for use in meeting an airplane's takeoff run, takeoff distance, acceleratestop distance, and landing distance requirements.
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wildlife attractants that could substantially increase aircraft hazards associated with bird strikes. Therefore,
this concept was rejected, and it is not analyzed further in this EIR.

NORTH ACCESS ROAD ALIGNMENT
This concept, requested during the public scoping process for the EIR, would protect North Access Road from
sea-level rise and flooding. It would extend the shoreline protection system beyond the northern project
boundary (North Access Road) across SamTrans peninsula to the mouth of Colma Creek. This alternative
would need to be constructed on land outside of the Airport’s jurisdiction, would be cost-prohibitive, and
could result in more numerous and more severe impacts to environmental resources than the proposed
project, including but not limited to noise, air quality, biological resources, hydrology and water quality,
cultural resources, and tribal cultural resources. Therefore, this concept was rejected, and it is not analyzed
further in this EIR.

DELAY CONSTRUCTION START
This concept is intended to delay the start of construction until Tier 4 marine engines are readily available in
the bay area marine fleets, which would reduce the average daily criteria air pollutant emissions resulting
from marine equipment used during project construction. As discussed in Section 4.C, Air Quality, most
marine engines would meet Tier 3 standards by the time construction starts in 2025, but it is unlikely that the
full fleet of marine engines would meet Tier 4 standards. CARB’s proposed amendments to the Commercial
Harbor Craft Regulation, if adopted, would require all marine vessels of the type used during the proposed
project’s construction to meet Tier 4 standards by 2031 at the latest. Accordingly, if the start of construction
is delayed until 2030 or later, it is likely that all marine vessels could meet Tier 4 engine standards. This
alternative would delay the start of construction by at least 5 years, which would extend the amount of time
that the Airport would be vulnerable to flooding. Therefore, this concept was rejected, and it is not analyzed
further in this EIR.

EXTENDED CONSTRUCTION SCHEDULE
This concept is intended to extend the overall construction schedule substantially to significantly reduce the
intensity of construction activity during any given calendar year to reduce the average daily criteria air
pollutant emissions resulting from project construction. For total construction-related NOX emissions to be
lowered below the threshold of significance, construction of the proposed project would have to be
extended from 7 years to more than 15 years. This alternative would require an extensive construction period
(more than twice as long as for the proposed project) that would cause lengthy partial and/or full closures to
various aspects of Airport operations. Therefore, this concept was rejected, and it is not analyzed further in
this EIR.
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