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INTRODUCTION

This report provides an analysis of potential energy impacts associated with the proposed development of
the Dana Reserve. This report also provides a summary of existing conditions in the project area and the
applicable regulatory framework pertaining to energy.

PROPOSED PROJECT SUMMARY

The proposed Dana Reserve Specific Plan will provide a combination of land uses that include residential
uses, flex commercial uses, open space, frails, and a public neighborhood park within an approximately 300-
acre specific plan area. The plan will include 1,291 residential dwelling units (comprised of 833 single-family
units and 458 multi-family units), between 110,000-203,00 square feet of commercial space, and 49.8 acres
of open space for recreation. The project site is located in the southern portion of San Luis Obispo County,
this property is immediately north of the Urban Reserve Line of the Nipomo community. It is bounded by
Willow Road and Cherokee Place to the north, existing residential ranchettes to the south and west and U.S.
Highway 101 to the east. The proposed Dana Reserve Specific Plan is depicted in Figure 1.

ENERGY FUNDAMENTALS

Energy use is typically associated with transportation, construction, and the operation of land uses.
Transportation energy use is generally categorized by direct and indirect energy. Direct energy relates to
energy consumption by vehicle propulsion. Indirect energy relates to the long-term indirect energy
consumption of equipment, such as maintenance activities. Energy is also consumed by construction and
routine operation and maintenance of land use. Construction energy relates to a direct one-time energy
expenditure primarily associated with the consumption of fuel use to operate construction equipment.
Energy-related to land use is normally associated with direct energy consumption for heating, ventilation,
and air conditioning of buildings.

EXISTING SETTING

The project is located in Nipomo, an unincorporated town within San Luis Obispo County. The project area
experiences a hot-summer Mediterranean climate, with an annual normal precipitation of approximately
16.10 inches. Temperatures in the project area range from an average minimum of approximately 38.7
degrees Fahrenheit (°F), in January, fo an average maximum of 75.4°F, in September (WRCC 2021).

Energy Resources
Energy sources for the Nipomo are served primarily by Pacific Gas & Electric (PG&E), Central Coast
Community Energy (3CE), and Southern California Gas Company (SoCalGas). Energy resources consist

largely of natural gas, nuclear, fossil fuels, hydropower, solar, and wind. The primary use of energy sources is
for electricity to operate buildings.

Electricity

Pacific Gas & Electric

The breakdown of PG&E's power mix is shown in Figure 3. As shown, PG&E energy generation was supplied
from approximately 29 percent of renewable energy sources (i.e., biomass and waste, geothermal, small
hydroelectric, solar, and wind), 27 percent of large hydroelectric sources, and 44 percent of nuclear sources.
Participation in PG&E as an electricity provider is mandatory.
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Flgure 1 Proosed Dana Reserve Specific Plan
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Central Coast Community Energy

3CE is a locally-confrolled public agency supplying clean and renewable electricity for residents and
businesses in Monterey, San Benito, parts of San Luis Obispo, Santa Barbara, and Santa Cruz Counties. 3CE is
based on a local energy model called Community Choice Energy that partners with the local utility (i.e.,
PG&E) which continues to provide consolidated billing, electricity transmission and distribution, customer
service, and grid maintenance services. 3CE provides customers with a choice for clean and renewable
energy, and community reinvestment through rate benefits and local GHG reducing energy programs for
residential, commercial, and agricultural customers. Participation in 3CE as an electricity provider is voluntary
(3CE 2021).

The breakdown of 3CE power mix is shown in Figure 4. As shown, 3CE energy generation was supplied from
approximately 31 percent of renewable energy sources (i.e., biomass and waste, geothermal, small
hydroelectric, solar, and wind) and 69 percent of large hydroelectric sources.

Figure 3. Central Coast Community Energy 2019 Power Mix
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Natural Gas

Natural gas services in Nipomo are purchased from PG&E and SoCalGas. PG&E's natural gas system
encompasses approximately 70,000 square miles in Northern and Central California. Natural gas throughput
provided by PG&E totals approximately 2.6 billion cubic feet per day (PG&E 2020b). SoCalGas's natural gas
system encompasses approximately 20,000 square miles in Southern California (SoCalGas 2020). Natural gas
throughput provided by SoCalGas totals approximately 2.8 billion cubic feet per day (SoCalGas 2013).

Regulatory Framework

Federal

Regqulations for Greenhouse Gas Emissions from Passenger Cars and Trucks and Corporate Average Fuel
Economy Standards

In October 2012, the United States Environmental Protection Agency (U.S. EPA) and National Highway Traffic
Safety Administration (NHSTA), on behalf of the United States Department of Transportation (U.S. DOT), issued
final rules to further reduce greenhouse gas (GHG) emissions and improve corporate average fuel economy
(CAFE) standards for light-duty vehicles for model years 2017 and beyond. NHTSA's CAFE standards have
been enacted under the Energy Policy and Conservation Act since 1978. This national program requires
automobile manufacturers to build a single light-duty national fleet that meets all requirements under both
federal programs and the standards of California and other states. This program would increase fuel
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economy to the equivalent of 54.5 miles per gallon (mpg) limiting vehicle emissions to 163 grams of carbon
dioxide (CO2) per mile for the fleet of cars and light-duty frucks by the model year 2025.

In January 2017, U.S. EPA Administrator Gina McCarthy signed a Final Determination fo maintain the current
GHG emissions standards for the model year 2022-2025 vehicles. However, on March 15, 2017, U.S. EPA
Administrator Scott Pruitt and U.S. DOT Secretary Elaine Chao announced that U.S. EPA intends to reconsider
the Final Determination. On April 2, 2018, U.S. EPA Administrator Scoftt Pruitt officially withdrew the January
2017 Final Determination, citing information that suggests that these current standards may be too stringent
due to changes in key assumptions since the January 2017 Determination. According to the U.S. EPA, these
key assumptions include gasoline prices and overly optimistic consumer acceptance of advanced
technology vehicles. The April 2, 2018, notice is not U.S. EPA’s final agency action. The U.S. EPA intends to
initiate rulemaking to adopt new standards. Until that rulemaking has been completed, the current standards
remain in effect. (U.S. EPA 2017, U.S. EPA 2018).

Energy Policy and Conservation Act

The Energy Policy and Conservation Act of 1975 sought to ensure that all vehicles sold in the United States
would meet certain fuel economy goals. Through this Act, Congress established the first fuel economy
standards for on-road motor vehicles in the U.S. Pursuant to the Act, the NHSTA, which is part of the U.S. DOT,
is responsible for establishing additional vehicle standards and for revising existing standards. Since 1990, the
fuel economy standard for new passenger cars has been 27.5 mpg. Since 1996, the fuel economy standard
for new light trucks (gross vehicle weight of 8,500 pounds or less) has been 20.7 mpg. Heavy-duty vehicles
(i.e., vehicles and trucks over 8,500 pounds gross vehicle weight) are not currently subject to fuel economy
standards. Compliance with federal fuel economy standards is determined based on each manufacturer’s
average fuel economy for the portion of its vehicles produced for sale in the U.S. The CAFE program,
administered by U.S. EPA, was created to determine vehicle manufacturers’ compliance with the fuel
economy standards. U.S. EPA calculates a CAFE value for each manufacturer based on city and highway
fuel economy test results and vehicle sales. Based on the information generated under the CAFE program,
the U.S. DOT is authorized to assess penalties for noncompliance.

Energy Policy Act of 1992

The Energy Policy Act of 1992 (EPAct) was passed to reduce the country’s dependence on foreign petfroleum
and improve air quality. EPAct includes several parts infended to build an inventory of alternative fuel
vehicles (AFVs) in large, centrally fueled fleets in metropolitan areas. EPAct requires certain federal, state,
and local government and private fleets to purchase a percentage of light-duty AFVs capable of running
on alternative fuels each year. In addition, financial incentives are included in EPAct. Federal fax deductions
will be allowed for businesses and individuals to cover the incremental cost of AFVs. States are also required
by the act to consider a variety of incentive programs to help promote AFVs.

Energy Policy Act of 2005

The Energy Policy Act of 2005 was signed into law on August 8, 2005. Generally, the Act provides for renewed
and expanded tax credits for electricity generated by qualified energy sources, such as landfill gas; provides
bond financing, tax incentives, grants, and loan guarantees for clean renewable energy and rural
community electrification; and establishes a federal purchase requirement for renewable energy.

State

Warren-Alquist Act

The 1975 Warren-Alquist Act established the California Energy Resources Conservation and Development
Commission, now known as the California Energy Commission (CEC). The Act established a state policy to
reduce wasteful, uneconomical, and unnecessary uses of energy by employing a range of measures. The
California Public Utilities Commission (CPUC) regulates privately-owned Utilities in the energy, rail,
telecommunications, and water fields.
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Assembly Bill 32: Climate Change Scoping Plan and Update

In October 2008, ARB published its Climate Change Proposed Scoping Plan, which is the State's plan to
achieve GHG reductions in California required by AB 32. This initial Scoping Plan contained the main
strategies to be implemented in order to achieve the target emission levels identified in AB 32. The Scoping
Plan included ARB-recommended GHG reductions for each emissions sector of the state's GHG inventory.
The largest proposed GHG reduction recommendations were associated with improving emissions standards
for light-duty vehicles, implementing the Low Carbon Fuel Standard program, implementation of energy
efficiency measures in buildings and appliances, and the widespread development of combined heat and
power systems, and developing a renewable portfolio standard for electricity production.

The inifial Scoping Plan was first approved by ARB on December 11, 2008, and is updated every five years.
The first update of the Scoping Plan was approved by the ARB on May 22, 2014, which looked past 2020 to
set mid-term goals (2030-2035) on the road to reach the 2050 goals (ARB 2014). The most recent update
released by ARB is the 2017 Climate Change Scoping Plan, which was released in November 2017. The
measures identified in the 2017 Climate Change Scoping Plan have the co-benefit of increasing energy
efficiency and reducing California’s dependency on fossil fuels.

Assembly Bill 1007: State Alternative Fuels Plan

AB 1007 (Chapter 371, Statues of 2005) required CEC to prepare a state plan to increase the use of alternative
fuels in California. CEC prepared the State Alternative Fuels (SAF) Plan in partnership with ARB and in
consultation with other state, federal, and local agencies. The SAF Plan presents strategies and actions
California must take to increase the use of alternative non-petroleum fuels in a manner that minimizes the
costs to California and maximizes the economic benefits of in-state production. The SAF Plan assessed various
alternative fuels and developed fuel portfolios to meet California’s goals to reduce petroleum consumption,
increase alternative fuel use, reduce GHG emissions, and increase in-state production of biofuels without
causing significant degradation of public health and environmental quality.

Assembly Bill 2076: Reducing Dependence on Petroleum

Pursuant to Assembly Bill (AB) 2076 (Chapter 936, Statutes of 2000), CEC and the California Air Resource Board
(ARB) prepared and adopted a joint agency report in 2003, Reducing California’s Petroleum Dependence.
Included in this report are recommendations to increase the use of alternative fuels to 20 percent of on-road
fransportation fuel use by 2020 and 30 percent by 2030, significantly increase the efficiency of motor vehicles,
and reduce per capita vehicle miles traveled (VMT) (ARB 2003). Further, in response to the CEC's 2003 and
2005 Integrated Energy Policy Reports, Governor Davis directed CEC to take the lead in developing a long-
term plan fo increase alternative fuel use. A performance-based goal of AB 2076 was to reduce pefroleum
demand o 15 percent below 2003 demand by 2020.

Senate Bill 350: Clean Energy and Pollution Prevention Reduction Act of 2015

The Clean Energy and Pollution Reduction Act of 2015 (SB 350) requires the amount of electricity generated
and sold to retail customers per year from eligible renewable energy resources to be increased to 50 percent
by December 31, 2030. This act also requires a doubling of the energy efficiency savings in electricity and
natural gas for retail customers through energy efficiency and conservation by December 31, 2030.

Senate Bill 375

SB 375 requires Metropolitan Planning Organizations (MPOs) to adopt a sustainable communities strategy
(SCS) or alternative planning strategy (APS) that will address land use allocation in that MPOs regional
transportation plan (RTP). ARB, in consultation with MPOs, establishes regional reduction targets for GHGs
emitted by passenger cars and light trucks for the years 2020 and 2035. These reduction targets will be
updated every eight years but can be updated every four years if advancements in emissions fechnologies
affect the reduction strategies to achieve the targets. ARB is also charged with reviewing each MPO's SCS
or APS for consistency with its assigned targets. If MPOs do not meet the GHG reduction targets, funding for
fransportation projects may be withheld.
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Senate Bill 1078: California Renewables Portfolio Standard Program

Senate Bill (SB) 1078 (Public Utilities Code Sections 387, 390.1, 399.25 and Article 16) addresses electricity
supply and requires that retail sellers of electricity, including investor-owned utilities and community choice
aggregators, provide a minimum of 20 percent of their supply from renewable sources by 2017. This SB will
affect statewide GHG emissions associated with electricity generation. In 2008, Governor Schwarzenegger
signed Executive Order (EO) S-14-08, which set the Renewables Portfolio Standard (RPS) target to 33 percent
by 2020. It directed state government agencies and retail sellers of electricity to take all appropriate actions
to implement this target. EO S-14-08 was later superseded by EO $-21-09 on September 15, 2009. EO S-21-09
directed the ARB to adopt regulations requiring 33 percent of electricity sold in the State to come from
renewable energy by 2020. Statute SB X1-2 superseded this EO in 2011, which obligated all California
electricity providers, including investor-owned utilities and publicly owned utilities, to obtain at least 33
percent of their energy from renewable electrical generation facilities by 2020. The State’s Clean Energy
Standards, adopted in 2018, require the state’s utilities to generate 100 percent clean electricity by 2045 and
to increase the States RPS requirements to 60 percent by 2030 (refer to SB 100).

Senate Bill 100

SB 100 was signed by Governor Jerry Brown on September 10, 2018. SB 100 sets a goal of phasing out all fossil
fuels from the state’s electricity sector by 2045. SB 100 increases to 60 percent, from 50 percent, how much
of California’s electricity portfolio must come from renewables by 2030. It establishes a further goal to have
an electric grid that is entirely powered by clean energy by 2045, which could include other carbon-free
sources, like nuclear power, that are not renewable.

Senate Bill 32 and Assembly Bill 197 of 2016

SB 32 was signed by Governor Brown on September 8, 2016. SB 32 effectively extends California’s GHG
emission-reduction goals from year 2020 to year 2030. This new emission-reduction target of 40 percent below
1990 levels by 2030 is intfended to promote further GHG reductions in support of the State’s ultimate goal of
reducing GHG emissions by 80 percent below 1990 levels by 2050. SB 32 also directs the ARB to update the
Climate Change Scoping Plan to address this interim 2030 emission-reduction target. Achievement of these
goals will have the co-benefit of increasing energy efficiency and reducing California’s dependency on fossil
fuels.

Executive Order S-06-06

EO §-06-06, signed on April 25, 2006, establishes targets for the use and production of biofuels and biopower,
and directs state agencies to work together to advance biomass programs in California while providing
environmental protection and mitigation. The EO establishes the following target to increase the production
and use of bioenergy, including ethanol and biodiesel fuels made from renewable resources: produce a
minimum of 20 percent of its biofuels within California by 2010, 40 percent by 2020, and 75 percent by 2050.
The EO also calls for the State to meet a target for use of biomass electricity. The 2011 Bioenergy Action Plan
identifies those barriers and recommends actions fo address them so that the State can meet its clean
energy, waste reduction, and climate protection goals. The 2012 Bioenergy Action Plan updates the 2011
plan and provides a more detailed action plan to achieve the following goals:

e increase environmentally- and economically-sustainable energy production from organic waste;

e encourage the development of diverse bioenergy technologies that increase local electricity
generation, combined heat and power facilities, renewable natural gas, and renewable liquid fuels
for tfransportation and fuel cell applications;

e create jobs and stimulate economic development, especially in rural regions of the state; and
e reduce fire danger, improve air and water quality, and reduce waste.

In 2019, 2.87 percent of the total electrical system power in California was derived from biomass (CEC 2020).
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Executive Order B-48-18: Zero Emission Vehicles

In January 2018, Governor Brown signed EO B-48-18 which required all State entities to work with the private
sector to put at least 5-million zero-emission vehicles on the road by 2030, as well as install 200 hydrogen
fueling stations and 250,000 zero-emissions chargers by 2025. In addition, State entities are also required to
continue to partner with local and regional governments to streamline the installation of zero-emission vehicle
infrastructure. Additionally, all State entities are to support and recommend policies and actions to expand
infrastructure in homes, through the Low-Carbon Fuel Standard.

Energy Action Plan

The first Energy Action Plan (EAP) emerged in 2003 from a crisis atmosphere in California’s energy markets.
The State’s three major energy policy agencies (CEC, CPUC, and the Consumer Power and Conservation
Financing Authority [established under deregulation and now defunct]) came together to develop one high-
level, coherent approach to meeting California’s electricity and natural gas needs. It was the first fime that
energy policy agencies formally collaborated to define a common vision and set of strategies to address
Cadalifornia’s future energy needs and emphasize the importance of the impacts of energy policy on the
California environment.

In the October 2005 EAP Il, CEC and CPUC updated their energy policy vision by adding some important
dimensions to the policy areas included in the original EAP, such as the emerging importance of climate
change, transportation-related energy issues, and research and development activities. The CEC adoptfed
an update to the EAP Il in February 2008 that supplements the earlier EAPs and examines the State's ongoing
actions in the context of global climate change.

California Building Code

The California Building Code (CBC) contains standards that regulate the method of use, properties,
performance, or types of materials used in the construction, alteration, improvement, repair, or rehabilitation
of a building or other improvement to real property. The CBC is adopted every three years by the Building
Standards Commission (BSC). In the interim, the BSC also adopts annual updates to make necessary mid-
term corrections. The CBC standards apply statewide; however, a local jurisdiction may amend a CBC
standard if it makes a finding that the amendment is reasonably necessary due to local climatic, geological,
or topographical conditions.

Green Building Standards

In essence, green buildings standards are indistinguishable from any other building standards, are contained
in the CBC, and regulate the construction of new buildings and improvements. Whereas the focus of
fraditional building standards has been protecting public health and safety, the focus of green building
standards is fo improve environmental performance.

The 2019 Building Energy Efficiency Standards (2019 Standards), previously adopted in May 2018, addressed
four key areas: smart residential photovoltaic systems, updated thermal envelope standards (preventing
heat transfer from the interior to the exterior and vice versa), residential and nonresidential ventilation
requirements, and non-residential lighting requirements. The 2019 Standards required new residential and
non-residential construction; as well as major alterations to existing structures, to include electric vehicle (EV)-
capable parking spaces which have electrical panel capacity and conduit to accommodate future
installation. In addition, the 2019 Standards also required the installation of solar photovoltaic (PV) systems for
low-rise residential dwellings, defined as single-family dwellings and multi-family dwellings up to three-stories
in height. The solar PV systems are to be sized based on the buildings annual electricity demand, the building
square footage, and the climate zone within which the home is located. However, under the 2019 Building
Energy Efficiency Standards, homes may still rely on other energy sources, such as natural gas. Compliance
with the 2019 Building Energy Efficiency Standards, including the solar PV system mandate, residential
dwellings will use approximately 50 to 53 percent less energy than those under the 2016 standards. Actual
reduction will vary depending on various factors (e.g., building orientation, sun exposure). Non-residential
buildings will use about 30 percent less energy due mainly to lighting upgrades (CEC 2018).

The recently updated 2022 Building Energy Efficiency Standards (2022 Standards), which were approved in
December 2021, encourages efficient electric heat pumps, establishes electric-ready requirements when
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natural gas is installed and to support the future installation of battery storage, and further expands solar
photovoltaic and battery storage standards. The 2022 Standards extend solar PV system requirements, as
well as battery storage capabilities for select land uses, including high-rise multi-family and non-residential
land uses, such as office buildings, schools, restaurants, warehouses, theaters, grocery stores, and more.
Depending on the land use and other factors, solar systems should be sized to meet targets of up to 60
percent of the structure’s loads. These new solar requirements will become effective January 1, 2023 and
contribute to California’s goal of reaching net-zero carbon footprint by 2045 (CEC 2022).

Advanced Clean Cars Program

In January 2012, ARB approved the Advanced Clean Cars program which combines the control of GHG
emissions and criteria air pollutants, as well as requirements for greater numbers of zero-emission vehicles,
into a single package of standards for vehicle model years 2017 through 2025. The new rules strengthen the
GHG standard for 2017 models and beyond. This will be achieved through existing technologies, the use of
stronger and lighter materials, and more efficient drivetrains and engines. The program’s zero-emission
vehicle regulation requires a battery, fuel cell, and/or plug-in hybrid electric vehicles to account for up to 15
percent of California’s new vehicle sales by 2025. The program also includes a clean fuels outlet regulation
designed to support the commercialization of zero-emission hydrogen fuel cell vehicles planned by vehicle
manufacturers by 2015 by requiring increased numbers of hydrogen fueling stations throughout the state.
The number of stations will grow as vehicle manufacturers sell more fuel cell vehicles. By 2025, when the rules
will be fully implemented, the statewide fleet of new cars and light trucks will emit 34 percent fewer global
warming gases and 75 percent fewer smog-forming emissions than the statewide fleet in 2016 (ARB 20146).

Local

County of San Luis Obispo General Plan Conservation Element

The County of San Luis Obispo General Plan contains a Conservation Element (San Luis Obispo County 2010).
The Element is a comprehensive long-range planning document that sets forth goals, policies, and actions
to address the conservation and preservation of public services, air quality, vegetation and wildlife, mineral
resources, and visual resources, historic and archeological resources, as well as energy. Applicable energy
policies include, but are not limited to:

* Policy E 3.1: Ensure that new and existing development incorporates renewable energy sources such
as solar, passive building, wind, and thermal energy. Reduce reliance on non-sustainable energy sources
fo the extent possible using available technology and sustainable design techniques, materials, and
resources.

* Policy E 3.2: Require the use of energy-efficient equipment in all new development, including but not
limited to Energy Star appliances, high-energy efficiency equipment, heat recovery equipment, and
building energy management systems.

* Policy E4.1: Infegrate green building practices into the design, construction, management, renovation,
operations, and demolition of buildings, including publicly funded affordable housing projects, through
the development review and building permitting process.

IMPACT ANALYSIS

Thresholds of Significance
In accordance with Appendix F and G of the California Environmental Quality Act (CEQA) Guidelines, energy
use impacts associated with the proposed project would be considered significant if it would:

a) Result in the wasteful, inefficient, or unnecessary consumption of energy resources during project
constfruction or operation; or

b) Conflict with or obstruct a state or local plan for renewable energy or energy efficiency.
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The CEQA Guidelines, Appendix F, requires environmental analyses to include a discussion of potential
energy impacts associated with a proposed project. Where necessary, CEQA requires that mitigation
measures be incorporated to reduce the inefficient, wasteful or unnecessary consumption of energy. The
State CEQA Guidelines, however, do not establish criteria that define inefficient, wasteful or unnecessary
consumption. Compliance with the State’s building standards for energy efficiency would result in decreased
energy consumption for proposed buildings. However, compliance with building codes may not adequately
address all potential energy impacts associated with project construction and operation. As a result, this
analysis includes an evaluation of electricity and natural gas usage requirements associated with future
development, as well as, energy requirements associated with the use of on-road and off-road vehicles. The
degree to which the proposed project would comply with existing energy standards, as well as, applicable
regulatory requirements and policies related to energy conservation was also taken into consideration for
the evaluation of project-related energy impacts.

Methodology

Construction Impacts

Regarding energy use (e.g., fuel use) during construction, it is assumed that only diesel fuel would be used in
construction equipment. On-road vehicles for hauling materials and worker commute trips assumed a mix of
diesel and gasoline fuel use. Construction schedules, equipment numbers, horsepower ratings, and load
factors were used to calculate construction-related fuel use, based on default assumptions contained in the
California Emissions Estimator Model (CalEEMod), version 2020.4.0. Diesel fuel use was estimated based on a
factor of 0.05 gallons of diesel fuel per horsepower-hour derived from the South Coast Air Quality
Management District’s (SCAQMD) CEQA Air Quality Handbook (SCAQMD 1993). Energy uses were quantified
for demolition, site preparation, grading, building construction, paving, and architectural coatfing of the
project. Construction of Residential units will begin in 2023 and end in 2030, construction of the Commercial
& Educational land uses will begin in 2024 and end in 2029 and construction of the Hotel will begin and end
in 2026.

Operational Impacts

The long-term operation of the proposed project would require electricity and natural gas usage for lighting,
water conveyance, and landscaping maintenance equipment. Indirect energy use would include solid
waste removal. Project operation would include the consumption of diesel and gasoline fuel from on-road
vehicles. Building energy use was estimated using CalEEMod, version 2020.4.0. With continued improvements
in building energy efficiencies, energy use in future years would be less. Transportation fuel-use estimates
were calculated by applying average fuel usage rates per vehicle mile to VMT associated with the proposed
project. Annual energy usage was quantified based on CalEEMod default assumptions for PG&E, including
compliance with renewable portfolio standards. Average fuel usage rates by vehicle class, fuel type (e.g..
diesel, gasoline, electric, and natural gas), and calendar year were obtained from San Luis Obispo County’s
emissions inventory that's derived from ARB's Emissions Factors (EMFAC) 2021, version 1.0.1 (ARB 2021).

Project Impacts and Mitigation Measures

Impact E-A.  Would the project result in the wasteful, inefficient, or unnecessary consumption of energy
resources during project construction or operation?

Implementation of the proposed project would increase electricity, diesel, gasoline, and natural gas
consumption associated with construction activities, as well as long-term operational activities. Energy
consumption associated with shorf-ferm construction and long-term operational activities are discussed in
greater detail, as follows:

Construction-Related Energy Consumption

Energy consumption would occur during construction, including fuel use associated with the on-site
operation of off-road equipment and vehicles traveling to and from the construction site. Table 1 summarizes
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the levels of energy consumption associated with project construction. As depicted, the operation of off-
road construction equipment would use an estimated total of 520,373 gallons. On-road vehicles would use
an estimated total of 86,878 gallons of gasoline and 33,837 gallons of diesel for Phase 1. On-road vehicles
would use an estimated total of 750,947 gallons of gasoline and 81,653 gallons of diesel. In total, construction
fuel use would equate to approximately 176,644 million British thermal units (MMBTU). Construction equipment
use and associated energy consumption would be typical of that commonly associated with the
construction of new land uses. In addition, mitigation measures have been incorporated as part of the air
quality analysis that would reduce construction-related fuel use, including the use of newer and alternatively-
fueled vehicles and equipment. Idling of heavy-duty diesel construction equipment and trucks would be
limited to five minutes in accordance with San Luis Obispo Air Pollution Control District (SLOAPCD)
requirements. Energy use associated with construction of the proposed project would be temporary and
would not be anticipated to result in the need for additional capacity, nor would construction be anficipated
fo result in increased peak-period demands for electricity. As a result, project consfruction would not be
anficipated to require the use of consfruction equipment that would be less energy efficient than those
commonly used for the construction of similar facilities. As a result, the construction of the proposed project
would noft result in an inefficient, wasteful, or unnecessary consumption of energy. As a result, impacts are
considered less than significant.

Table 1. Construction Energy Consumption

Source | Total Fuel Use (gallons) | Total MMBTU

Phase 1
Off-Road Equipment Use (Diesel) 520,373 71,489
On-Road Vehicles (Gasoline) 780,947 93,937
On-Road Vehicles (Diesel) 81,653 11,218

Total: 176,644
MMBTU = Million British thermal units
Fuel use was calculated based, in part, on construction schedules, default equipment uses, and vehicle trips identified for the construction of similar
land uses contained in the CalEEMod output files prepared for the air quality analysis conducted for this project.
Refer to Appendix A for modeling assumptions and results.

Operational Mobile-Source Energy Consumption

Operational mobile-source energy consumption would be primarily associated with truck trips to and from
the project. Energy use associated with commute trips are discussed in greater detail, as follows:

Table 2 summarizes the annual fuel use at build-out. As noted in Table 2, the vehicle trips associated with the
proposed land uses would consume an annual estimated 247,367 gallons of diesel and 1,309,276 gallons of
gasoline for operation in year 2030. The development of increasingly efficient automobile engines would
result in increased energy efficiency and energy conservation. Various air quality mitigation measures have
been included that would reduce long-term mobile source emissions, including incorporation of measures
toreduce vehicle miles traveled, such as incorporation of site design features that would promote pedestrian
connectivity, bicycle and fransit use. The proposed project would not result in increased fuel usage that
would be considered unnecessary, inefficient, or wasteful. This impact would be considered less than
significant.

Table 2. Operational Fuel Consumption?

Source | Annual Fuel Use (gallons) | Annual MMBTU

Source

Mobile Fuel (Diesel) - Residential 174,307 23,946

Mobile Fuel (Gasoline) - Residential 922,580 110,973

Mobile Fuel (Diesel) - Commercial & Educational 60,820 8.356

Mobile Fuel (Gasoline) - Commercial & Educational 321,914 38,722

Mobile Fuel (Diesel) - Hotel 12,240 1,681

Mobile Fuel (Gasoline) - Hotel 64,782 7.792
Total: 191,471

MMBTU = Million British thermal units

1.  Assumes a build-out year of 2030.
Fuel use was calculated based, in part, on project trip generation rates derived from the traffic analysis for the project (CCTC 2021)
Refer to Appendix A for modeling assumptions and results.
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Operational Building-Use Energy Consumption

The proposed project would result in increased electricity and natural gas consumption associated with the
long-term operation of the planned land uses. Estimated electricity and natural gas consumption associated
with the proposed facilities are summarized in Table 3. As depicted, operation would result in the annual
consumption of approximately 7,061,239 kilowatt hours (kWh) of electricity, 325,170 kWh of water, and
33,489,670 kilo British thermal units (kBTU) of natural gas. In total, the proposed facilities would consume an
annual total of approximately 58,692 MMBTU at buildout. The development of increasingly efficient building
fixtures would result in increased energy efficiency and energy conservation. The project would be subject
to energy conservation requirements in the CEC (Title 24, Part 6, of the California Code of Regulations,
California’s Energy Efficiency Standards for Residential and Nonresidential Buildings) and the California Green
Building Standards Code (CALGreen) (Title 24, Part 11 of the California Code of Regulations). In addition,
various mitigation measures have been included as part of the air quality analysis prepared for this project
what would further reduce energy use. Proposed single-family residential dwellings would also be required
to incorporate solar photovoltaic systems, per current building code requirements. On average, the
incorporation of solar PV systems would reduce on-site electricity use by approximately 70 percent (PG&E
2022). Adherence to Title 24 requirements and applicable GHG mitigation measures would further reduce
energy use during project construction and operation and would further promote the use of energy from
renewable sources. Such measures include, but are not limited to, the prohibited installation of natural gas
to serve residential development, use of energy efficient appliances, future participation in Central Coast
Community Energy as the electricity provider (if/when the option becomes available), and implementation
of various waste recycling and water-conservation measures. For these reasons, the project would not result
in wasteful and inefficient use of non-renewable resources due to building operation. This impact would be
considered less than significant.

Table 3. Operational Electricity, Water, and Natural Gas Consumption

Source Annual Energy Use | Annual MMBTU
Phase 1 - 2024
Electricity (kWh) 7,061,239 24,093
Water (kWh) 325,170 1,109
Natural Gas Use (kBTU) 33,489,670 33,490
Total: 58,692
MMBTU = Million British thermal units; kWh = Kilowatt hour; kBTU = Kilo British thermal unit

Impact E-B. Would the project conflict with or obstruct a state or local plan for renewable energy or
energy efficiency?

The project would be required to be in full compliance with the CBC, including applicable green building
standards and building energy efficiency standards. Furthermore, the proposed project would comply with
the County's General Plan. The County’s General Plan and Conservation Element ensures the conservation
and preservation of energy resources by increasing the energy efficiency of buildings, appliances, and
buildings to the use of alternative forms of energy. The project would not conflict with other goals and policies
set forth in the general plan pertaining to renewable energy and energy efficiency. Furthermore,
implementation of applicable air quality mitigation measures would ensure that the proposed project meets
or exceeds building code requirements related to building energy efficiency. Therefore, the proposed
project would not conflict with state or local plans for renewable energy or energy efficiency, this impact
would be considered less than significant.
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Energy Use Summary Operational Year 2030 Mitigated

Construction Energy Use

Gallons Annual MMBTU

Off-Road Equipment Fuel (Diesel) 520,373 71,489
On-Road Vehicle Fuel (Gasoline) 780,947 93,937
On-Road Vehicle Fuel (Diesel) 81,653 11,218

Total: 176,644
Operational Fuel Use
Source Gallons Annual MMBTU
Mobile Fuel (Diesel) - Residential 174,307 23,946
Mobile Fuel (Gasoline) - Residential 922,580 110,973
Mobile Fuel (Diesel) - Commercial & Educational 60,820 8,356
Mobile Fuel (Gasoline) - Commercial & Educational 321,914 38,722
Mobile Fuel (Diesel) - Hotel 12,240 1,681
Mobile Fuel (Gasoline) - Hotel 64,782 7,792

Total: 191,471

Operational Electricity & Natural Gas Use

Annual Energy

Annual MMBTU

Electricity (kWh/yr, MMBTU) 7,061,239 24,093
Water Use, Treatment & Conveyance (kWh/Yr, MMBTU) 325,170 1,109
Natural Gas (kBTU/yr, MMBTU) 33,489,670 33,490

Total: 58,692




Construction Equipment Fuel Use

OFF-ROAD EQUIPMENT FUEL USE

Activity Hours of Daily Fuel Usage | Total Fuel
) . L. . . . Number of . Total Days of .
Primary Construction Activity | Duration Equipment Type Size (hp) 5 Use/Piece of Load Factor Rate Diesel
Pieces ) Use o
(Days) (g/bhph) ( )
Concrete Saw 81 1 8 108 0.73 0.05 2554
Demolition - Residential 108  |Excavators 158 3 8 108 0.38 0.05 7781
Rubber Tired Dozers 247 2 8 108 0.4 0.05 8536
Site Prep - Residential 108 Rubber Tired Dozers 247 3 8 108 0.4 0.05 12804
Tractors/Loaders/Backhoes 97 4 8 108 0.37 0.05 6202
Excavators 158 2 8 130 0.38 0.05 6244
Graders 187 1 8 130 0.41 0.05 3987
Grading - Residential 130 Rubber Tired Dozers 247 1 8 130 0.4 0.05 5138
Tractors/Loaders/Backhoes 97 2 8 130 0.37 0.05 3733
Scrapers 367 2 8 130 0.48 0.05 18321
Cranes 231 1 7 1545 0.29 0.05 36225
Forklifts 89 3 8 1545 0.2 0.05 33001
Construction - Residential 1545 |Generator Sets 84 1 8 1545 0.74 0.05 38415
Tractors/Loaders/Backhoes 97 3 7 1545 0.37 0.05 58223
Welders 46 1 8 1545 0.45 0.05 12793
Arch Coating - Residential 1516 |Air Compressor 78 1 6 1516 0.48 0.05 17028
Pavers 130 2 8 220 0.42 0.05 9610
Paving - Residential 220 [Paving Equipment 132 2 8 220 0.36 0.05 8364
Rollers 80 2 8 220 0.38 0.05 5350
Cranes 231 1 7 1540 0.29 0.05 36108
Building Construction - Forklifts 89 3 8 1540 0.2 0.05 32894
Commercial 1540 |Generator Sets 84 1 8 1540 0.74 0.05 38291
Tractors/Loaders/Backhoes 97 3 7 1540 0.37 0.05 58034
Welders 46 1 8 1540 0.45 0.05 12751
Arch Coating - Commercial 1500 |Air Compressors 78 1 6 1500 0.48 0.05 16848
Pavers 130 2 8 20 0.42 0.05 874
Paving - Commercial 20 Paving Equipment 132 2 8 20 0.36 0.05 760
Rollers 80 2 8 20 0.38 0.05 486
Cranes 231 1 7 230 0.29 0.05 5393
Forklifts 89 3 8 230 0.2 0.05 4913
Building Construction - Hotel 230 |Generator Sets 84 1 8 230 0.74 0.05 5719
Tractors/Loaders/Backhoes 97 3 7 230 0.37 0.05 8667
Welders 46 1 8 230 0.45 0.05 1904
Arch Coating - Hotel 18 Air Compressors 78 1 6 18 0.48 0.05 202
Pavers 130 2 8 18 0.42 0.05 786
Paving Equipment 132 2 8 18 0.36 0.05 684
Paving - Hotel 18 Cement & Mortar Mixers 9 2 6 18 0.56 0.05 54
Tractors/Loaders/Backhoes 97 1 8 18 0.37 0.05 258
Rollers 80 2 8 18 0.38 0.05 438
Equipment usage assumptions based on default assumptions contained in CalEEMod. Total Diesel Fuel Use (Gallons): 520373
Number of Construction Years: 8
Average Diesel Fuel Use/Year: 65047
BTU/Gallon: 137381
BTU:| 71489345666
MMBTU: 71489




Construction Fuel Use - On-Road Vehicles

Residential

Architectural

Demolition Sire Prep Grading Construction Coating Paving Total LDA LDT1 LDT2 MDV HDV
Days 108 108 130 1545 1516 220
Worker Trips 15 18 20 739 148 15
Miles/Trip 13 13 13 13 13 13
Total VMT| 21060 25272 33800 14842815 2916784 42900 17882631 5960877 5960877 | 5960877 0 0
Vendor Trips 0 0 0 154 0 0
Miles/Trip 5 5 5 5 5 5
Total VMT,| 0 0 0 1189650 0 0 1189650 0 0 0 1189650 0
Haul Trips 0 0 0 0 0 0
Miles/Trip 20 20 20 20 20 20
Total VMT| 0 0 0 0 0 0 0 0 0 0 0 0
Commercial & Educational Construction | Architectural Coating Paving Total LDA LDT1 LDT2 MDV HDV
Days 1540 1500 20
Worker Trips 145 46 15
Miles/Trip 13 13 13
Total VMT| 2902900 897000 3900 3803800 1267933.333 1267933.333 1267933.333 0 0
Vendor Trips 103 0 0
Miles/Trip 5 5 5
Total VMT,| 793100 0 0 793100 0 0 0 793100 0
Haul Trips 0 0 0
Miles/Trip 20 20 20
Total VMT 0 0 0 0 0 0 0 0 0
Hotel Construction | Architectural Coating Paving Total LDA LDT1 LDT2 MDV HDV
Days 230 18 18
Worker Trips 25 5 20
Miles/Trip 13 13 13
Total VMT,| 74750 1170 4680 80600 26866.66667 26866.66667 26866.66667 0 0
Vendor Trips 10 0 0
Miles/Trip 5 5 5
Total VMT| 11500 0 0 11500 0 0 0 11500 0
Haul Trips 0 0 0
Miles/Trip 20 20 20
Total VMT,| 0 0 0 0 0 0 0 0 0




Annual VMT Gallons/Mile* Gallons BTU/gallon** BTU MMBTU

HDT 0 0.15561021 0 137381 0 0.00
LDA 7255677 0.03071408 222851 120286 26805909669 26805.91
LDT1 7255677 0.03824357 277483 120286 33377314787 33377.31
LDT2 7255677 0.03867487 280612 120286 33753738369 33753.74
MDV 1994250 0.04094445 81653 137381 11217635787 11217.64
*Gallons per mile based on year 2030 conditions for San Luis Obispo County. Derived from Emfac2021 (v1.0.1) Emissions Inventory.

**Energy coefficient derived from US EIA.

https://www.eia.gov/energyexplained/index.php?page=about energy units

EMFAC2021 Fuel Rate Calculation REuelGonsumptionl{000 - - BATS A==/ Dy i

Diesel Gasoline Diesel Gasoline TOTAL

LDA 0.292441302 124.9137733 12893.87861 4066987.165

LDT1 0.000482818 14.76657951 12.53401984 386119.3244

LDT2 0.342784081 95.90087373 11410.61277 2479668.975

MDV 1.448096452 73.20946115 35367.3425 1536771.466

HDT*** 4.994284569 0.00907047 32094.83796 37.21737838

Total

7.078089222 308.7997582

91779.20586

8469584.148

8561363.354,

Percent of Total

1.07%

98.93%

LDA-Miles/Gallon| 44.09048427 32.55835651
LDA-Gallons/Mile[ 0.022680631 0.030714081
LDT1-Miles/Gallon| 25.9601397 26.14818985

LDT1-Gallons/Mile

0.038520594 0.038243565

LDT2-Miles/Gallon

33.28804751 25.85658377

LDT2-Gallons/Mile[ 0.030040813 0.038674869
MDV-Miles/Gallon| 24.42333344 20.99143255
MDV-Gallons/Mile| 0.040944452 0.047638483
HDT-Miles/Gallon| 6.426313423 0.000243716

HDT-Gallons/Mile

0.155610213 4103.136521

*Fuel consumptions derived from EMFAC2021 (v1.0.1) for year 20230 conditlons.
**VMT derived from EMFAC2021 (v1.0.1) for year 2030 conditons.
***HDT diesel engine T7 CAIRP construction, T7 single construction, T7 tractor construction. HDT gasoline engine T7IS.
Fuel consumption and VMT based on the San Luis Obispo County.



https://www.eia.gov/energyexplained/index.php?page=about_energy_units

Operational Fuel Use - Proposed Project Year 2030 Mitigated

Total Annual
LAND USE VMT
Residential 25,715,062
Commercial & Educational 8,972,707
Hotel 1,805,675
Total 36,493,444,
Residential VMT Gallons/Mile* Gallons BTU/gallon** BTU MMBTU
Diesel 1739975 0.10017764 174307 137381 23946408255 23946.41
Gasoline 23975087 0.03848078 922580 120286 110973476858 110973.48
Commercial VMT Gallons/Mile* Gallons BTU/gallon** BTU MMBTU
Diesel 607126 0.10017764 60820 137381 8355574059 8355.57
Gasoline 8365581 0.03848078 321914 120286 38721761302 38721.76
Hotel VMT Gallons/Mile* Gallons BTU/gallon** BTU MMBTU
Diesel 122179 0.10017764 12240 137381 1681482655 1681.48
Gasoline 1683496 0.03848078 64782 120286 7792399366 7792.40
Total VMT Gallons BTU MMBTU
36493444 1157707 191471102495 191471.10

*Gallons per mile based on year 2030 conditions for San Luis Obispo County. Derived from Emfac2021 (v1.0.1) Emissions Inventory.
**Energy coefficient derived from US EIA.
https://www.eia.gov/energyexplained/index.php?page=about_energy units

EMFAC2017 Fuel Rate Calculation

Fuel Consumption (1000

VMT (Miles/Day)**

Diesel Gasoline Diesel Gasoline
All Other Buses 0.258555512 2298.914477
LDA 0.292441302 124.9137733 12893.87861 4066987.165
LDT1 0.000482818 14.76657951 12.53401984 386119.3244
LDT2 0.342784081 95.90087373 11410.61277 2479668.975
LHD1 11.38251486 18.29888583 181039.8123 182904.1597
LHD2 5.962138203 2.494852104 78770.55625 22220.33412
MCY 0.97873604 39148.39963
MDV 1.448096452 73.20946115 35367.3425 1536771.466
MH 0.567003846 1.917648121 5325.133214 8466.658705
Motor Coach 0.432778927 2531.507111
PTO 1.122905262 5914.767936
OBUS 0.929618707 4510.040117
SBUS 0.584517078 0.333296083 4960.570754 3302.562495
T6 CAIRP heavy 0.035931858 376.3269033
T6 CAIRP small 0.009912918 92.81875019
T6 instate heavy 2.54816783 22874.55138
T6 instate small 8.509179867 74814.70747
T6 OO0S heavy 0.048745227 524.1760885
T6 OOS small 0.01211547 119.7878815
T6 Public 0.786308765 6392.761483
T6 utility 0.126545548 1157.087197
T6TS 2.589001305 12908.94257
T7 CAIRP 5.503206752 37094.61879
T7 NNOOS 6.678283539 47846.86069
T7 NOOS 2.506949985 17381.91459
T7 other port 1.54033134 9995.931192
T7 Public 1.479706388 8109.449171
T7 Single 4.812582412 29164.33169
T7 SWCV 1.386799877 3672.195409
T7 tractor 4.667064543 30025.56341
T7 utility 0.113985129 681.0547425
T71S 0.00907047 37.21737838
UBUS 0.412824089 0.140446118 3751.535472 1117.622559
Total| 63.57285988 336.4822425 634601.3023 8744162.868
Percent of Total 6.77% 93.23%

Miles/Gallon

9.982267646

25.98699653

Gallons/Mile

0.100177639

0.038480784

VMT = Vehicle miles traveled
Fuel consumption and VMT based on the San Luis Obispo County.
*Fuel consumptions derived from EMFAC2021 (v1.0.1) for year 2030 conditons.
**VMT derived from EMFAC2021 (v1.0.1) for year 2030 conditons.

9378764.17



https://www.eia.gov/energyexplained/index.php?page=about_energy_units

Operational Electricity & Natural Gas Use Year 2030 Mitigated

kWh/yr | Mwh/yr | BTU/kWh* BTU MMBTU
Electricity 7061239 7061 3412 24092947468 24093
*Energy coefficient derived from US EIA.
https://www.eia.gov/energyexplained/index.php?page=about energy units

kBTU/yr BTU MMBTU
Natural Gas 33489670 33489670000 33490

*Energy coefficient derived from US EIA.
https://www.eia.gov/energyexplained/index.php?page=about_energy units



https://www.eia.gov/energyexplained/index.php?page=about_energy_units
https://www.eia.gov/energyexplained/index.php?page=about_energy_units

Water Energy Use Year 2030 Mitigated

WATER USE* ELECTRIC INTENSITY ANNUAL ELECTRIC USE (kWh/Yr)
MGAL/YR INDOOR OUTDOOR INDOOR OUTDOOR TOTAL
ANNUAL INDOOR WATER USE 92.90576 3500 325170 325,170
ANNUAL OUTDOOR WATER USE 0.00 0 0
*Based on estimated water use derived from CalEEMod. BTU/kWh** 3412
**Energy coefficient derived from US EIA. BTU: 1109480586
https://www.eia.gov/energyexplained/index.php?page=about energy units MMBTU: 1109.48
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FILE NO.: SL-18135-SA

September 11, 2017

Ms. Claire Simoulis, CFO, CCIM
NKT Commercial, LLC

684 Higuera Street, Suite B

San Luis Obispo, California 93401

PROJECT: CANADA RANCH PROPERTY
EAST OF HETRICK AVENUE AND CHEROKEE PLACE
NIPOMO AREA OF SAN LUIS OBISPO COUNTY, CALIFORNIA

SUBJECT: Geotechnical Feasibility Report

REF:, Proposal for Geotechnical Feasibility Report, Canada Ranch, West of Hetrick
Avenue and Cherokee Place, Nipomo Area of San Luis Obispo County, California,
by Earth Systems Pacific, dated July 25, 2017, Doc. No. 1707-057.PRP

Dear Ms. Simoulis:

In accordance with your authorization of the above-referenced proposal, this geotechnical
feasibility report has been prepared for your use in planning future development at the site. Two
copies and an electronic copy of this geotechnical feasibility report are being furnished for your
use.

Additional work, including but not limited to, subsurface exploration, sampling, testing, and
engineering analyses will be needed in the future to complete a geotechnical engineering report
that will form the basis of a portion of the information contained on the design plans and
specifications for the project. We appreciate the opportunity to have provided services for this
project and look forward to working with you again in the future. If there are any questions
concerning this report, please do not hesitate to contact me.

Sincerely,

Earth Systems Pacific

<7 )
W

Phillip Madrid, PE
Project Engineer

Doc. No. 1709-013.SER/In
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Canada Ranch Property September 11, 2017

1.0 INTRODUCTION

We understand future development is planned on the Canada Ranch property, an
approximately 276-acre parcel of land referred to herein as the site. The site is located east
of Hetrick Road and Cherokee Place in the Nipomo area of San Luis Obispo County, California.

The site is shown on the Exploration Location Map presented in Appendix A.

We understand portions of the site will be developed with residential and commercial
structures and their associated surface and subsurface improvements. We have assumed
that residential and commercial structures will be one to two stories, will be of wood and
steel frame construction, and will utilize concrete slabs-on-grade. Masonry and/or concrete
retaining walls for sitework and/or connected to and forming part of the structures are
anticipated. Masonry boundary walls and/or other types of perimeter fencing may also be
constructed. Maximum line loads are anticipated to be approximately 2 kips per linear foot,

and maximum point loads are anticipated to be approximately 20 kips.

We have assumed surface improvements will consist of hot mix asphalt (HMA) and/or
Portland cement concrete pavement over aggregate base (AB) for vehicles and concrete
flatwork for pedestrians. We have assumed subsurface improvements will be the
underground municipal sewer, water, power, and communications utilities that will provide
service to the project. Surface runoff will be transmitted to and disposed of into Low Impact
Development (LID) drainage improvements. On-site effluent disposal systems are not

anticipated for this project.
We have assumed the site will be graded to develop the building and surface improvement

areas, to improve access, and to improve drainage. Cuts and fills are anticipated to be on the

order 5 feet or less.
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2.0  SCOPE OF SERVICES

The scope of work for the geotechnical feasibility report included a general site
reconnaissance, subsurface investigation, infiltration testing, geotechnical analysis of data,
and preparation of this report. The analysis and subsequent conclusions were based, in part,
upon information provided by the client, and are intended to identify major geotechnical

constraints that might preclude development of the site.

It is our intent that this report be used exclusively by the client for planning purposes with
respect to geotechnical issues. Application beyond this intent is strictly at the user's risk. If
other architects/engineers wish to use this report, such use will be allowed to the extent the
report is applicable, only if the user agrees to be bound by the same contractual conditions
of the original client or contractual conditions that may be applicable at the time of the report

use.

As there are geotechnical issues yet to be resolved, this firm should be retained to provide
the geotechnical engineering report; and to provide consultation as necessary as the design
progresses, to review project plans, and to assist in verifying that pertinent geotechnical
issues have been addressed. In the event that any assumptions used in the preparation of
this report prove to be incorrect, the conclusions contained in this report shall not be
considered valid unless the changes are reviewed and the conclusions of this report are
verified as appropriate or modified by the geotechnical engineer in writing. The opinions
presented in this report are considered preliminary and subject to change based upon

information obtained during future geotechnical work at the site.

3.0  SITE SETTING

The site is located east of the intersection of Hetrick Road and Cherokee Place in the Nipomo

area of San Luis Obispo County, California. Gates along Hetrick Road, Cherokee Place, and
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fhe North Frontage Road provide access to the dirt roads at this wire fenced site. Rural-
residential properties and undeveloped open space form the southeast, southwest, and
northwest boundaries of the site; US Highway 101 forms the notheast boundary. The
approximate central site coordinates and elevation from the Google Earth website are

latitude 35.046 north and longitude 120.503 west, and 367 feet above mean sea level.

The site is generally undeveloped except for a few small agricultural use buildings and
improvements. The site is covered with a sparse to dense growth of vegetation consisting
mostly of grasslands, scrub brush, riparian plants, and mature Oak trees. The site topography
is generally characterized as gently rolling terrain; however, the terrain ranges from relatively

flat to moderately sloping areas. Drainage is by sheet flow.

4.0 FIELD INVESTIGATION AND INFILTRATION TESTING

On August 14, 2017, five borings were drilled at the site to depths of approximately 5 to 50
feet below the existing ground surface. Two of the borings were drilled for infiltration testing,
and the other three borings were drilled for exploratory purposes. The borings were drilled
with a Mobile Model B-53 Drill Rig, equipped with a 6-inch outside diameter hollow stem
auger and an automatic trip hammer for sampling. Standard Penetration Tests were
conducted at selected depths in the borings (ASTM D 1586-11). The approximate locations

of the borings are shown on the Exploration Location Map presented in Appendix A.

Soils encountered in the exploratory borings were logged and categorized in general
accordance with the Unified Soil Classification System and ASTM D 2488-09a. Copies of the
boring logs can also be found in Appendix A. In reviewing the boring logs and the legend, the
reader should recognize that the legend is intended as a guideline only, and there are a
number of conditions that may influence the characteristics observed during drilling. These

include, but are not limited to, the presence of cobbles or boulders, cementation, variations
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in soil moisture, presence of groundwater, and other factors. Consequently, the logger must
exercise judgment in interpreting soil characteristics, possibly resulting in subsurface

descriptions that vary somewhat from the legend.

Infiltration Testing

The infiltration test borings were drilled to an approximate depth of 5 feet. A 2-inch diameter
perforated polyvinyl chloride (PVC) pipe was placed in the center of each infiltration test
boring. The bottom 2 inches of each boring and the annular spaces around the outside of the
PVC pipe were filled with gravel to reduce caving of the area to be tested. The infiltration
test borings were then filled with water as needed to maintain a relatively constant elevation
or head for a period of 30 minutes. During this process, the volume of water that flowed into
the borings was measured with a calibrated flow meter. The volume of water introduced
ranged from 32.5 to 48.7 gallons. After completiﬁg the 30-minute constant head water
volume measurement, the falling head rate of infiltration was subsequently monitored until
the borings ran dry. Once the water had drained completely, the holes were refilled as
necessary and allowed to drain as the falling head rate was monitored. The infiltration tests
were concluded after the holes ran dry for the third time. The total infiltration test duration
ranged from 100 to 125 minutes. After testing was concluded, the soil borings and infiltration

test borings were backfilled with cuttings. The results are presented in Appendix B.

5.0 GENERAL SUBSURFACE PROFILE

The soil observed in the borings generally consisted of layered sand soils, with varying
amounts of silt and clay within the soil matrix. All the soils were in a dry to moist condition.
The consistency of the sand soils varied from loose to medium dense. No free subsurface
water was observed within the depths explored. Please refer to the boring logs for a more

complete description of the subsurface conditions.
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6.0 CONCLUSIONS

In our opinion, the site is feasible from a geotechnical standpoint for the planned
development as described in the “Introduction” section of this report, provided the
preliminary geotechnical recommendations of a future geotechnical engineering report are

successfully implemented.

The upper site soils were judged to be generally nonexpansive, therefore no special measures
with respect to expansive soils are anticipated. The upper site soils were also judged to
provide moderate to high resistance to the type of loads imposed by vehicles; therefore,
unusually thick pavement sections are not anticipated. Assuming the upper soils at this site
are graded and compacted to provide more uniform moisture and density, we anticipate that
shallow continuous and spread (pad) footings may be used to support the structures planned

at the site.

In our opinion, the primary concerns during site development from a geotechnical standpoint
will be the potential for settlement, the excavation characteristics of the soils, the suitability
of the soils for use as fill/backfill, the stability of the soils during grading, the erodible nature

of the soils, and the potential for liquefaction and seismically induced settlement of dry sand.

Settlement Potential

Settlement (total and differential) can occur when foundations and surface improvements
span materials having variable consolidation characteristics, such as the soils on this site with
variable in-situ moisture and density. Such a situation could stress and possibly damage
foundations and surface improvements, often resulting in severe cracks and displacement.
To reduce this settlement potential, it is necessary for all shallow foundations and surface
improvements to bear on material that is as uniform as practicable. A program of

overexcavation, scarification, moisture conditioning, and compaction of the upper soils in the

SL-18135-SA 5 1708-013.SER



Canada Ranch Property September 11, 2017
building and the surface improvement areas will be recommended in the future geotechnical
engineering report to provide more uniform soil moisture and density, and appropriate

support.

Excavation Characteristics

The soils are anticipated to be excavatable with conventional earthmoving equipment;
however, the stability of excavations is a concern. Based on our preliminary testing, the soils
are considered to be “Type C” per the 2007 Cal/OSHA classification system. This classification
should be verified by the contractor’'s “Competent Person” at the time of construction.
Excavation sloping and shoring will be needed to safely work in, and to restrict the size of the
excavations. As with all construction safety issues, the methods of excavation stabilization,

sloping, and/or shoring are ultimately the responsibility of the contractor.

Suitability of the Soils for Use as Fill/Backfill

We anticipate that the majority, if not all, of the soils excavated at the site will be acceptable
from a geotechnical viewpoint for reuse as compacted fill and backfill. However, special
requirements for utility trench bedding and shading per the specifications of the County of

San Luis Obispo, the conduit manufacturer, and the utility companies should be anticipated.

Stability of Soil During Grading

The soils may be susceptible to temporary high soil moisture contents, especially during or
soon after the rainy season. Attempting to compact the soils in an overly moist condition
may create unstable conditions in the form of pumping, yielding, shearing, and/or rutting.
These conditions will not allow proper compaction and are inappropriate for continued fill
placement. Therefore, the construction schedule should allow adequate time during grading
for aerating and drying the soils to near optimum moisture content prior to compaction. If
unstable conditions occur, the geotechnical engineer should be consulted to provide

recommendations for correction of the conditions.
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Soil Erosion

The soils are considered to be highly erodible. Stabilization of surface soils, particularly those
disturbed during construction, by vegetation or other means during and following
construction is essential to reduce the potential of erosion damage. Care should be taken to

establish and maintain proper drainage around the structures and improvements.

Liguefaction and Seismically Induced Settlement of Dry Soil

Liquefaction is the loss of soil strength caused by a significant seismic event. It occurs
primarily in loose, fine to medium-grained sands, and in very soft to medium stiff silts that
are saturated by groundwater. During a major earthquake, the saturated sands and silts tend
to compress and the void spaces between the soil particles that are filled with water decrease
in volume. This causes the pore water pressure to build up in the soils. Then if the water
does drain away rapidly, the soils may lose their strength and transition into a liquefied state.
Due to the lack of groundwater in the upper 51.5 feet of soil, there is a very low potential for

liquefaction to occur at the site.

Seismically induced settlement of dry sand is also caused by a significant seismic event, and
may occur in lower density and sand and silt soils that are not saturated by groundwater.
During a major earthquake, the void spaces between the unsaturated soil particles that are
filled with air tend to compress which translates to a decrease in volume or settlement. The
potential for a significant magnitude of seismically induced settlement of dry soils is also
anticipated to be very low after the implementation of the grading program recommended
in the future geotechnical engineering report. However, the actual magnitude of seismically
induced settlement should be estimated based on a more comprehensive subsurface
exploration and laboratory testing program implemented during the preparation of a future
geotechnical engineering report. Special design and construction measures with respect to

liqguefaction and seismically induced settlement of dry sand are not anticipated.
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Summary

The site is feasible for the planned development as described in the “Introduction” section of
this report. In our opinion, no significant geotechnical engineering constraints were
discovered in the borings that would preclude development of this site. It will be necessary
to provide additional geotechnical work for this site (additional borings and laboratory
testing, analyses, etc.) in order to complete the final geotechnical engineering report. The
geotechnical engineering report should provide specific preliminary geotechnical
recommendations pertaining to the design and construction of the earthwork, structures,

and improvements associated with this site.

7.0 ANTICIPATED FOUNDATION DESIGN CRITERIA

The following anticipated foundation design criteria are intended to be used by the
architect/engineer for cost estimation purposes only. Additional field and laboratory work is
needed to provide preliminary geotechnical recommendations for site preparation, grading,
utility trenches, foundations, slabs-on-grade and exterior flatwork, retaining walls, pavement

sections, drainage and maintenance, and construction observation and testing.

1; Continuous and spread footings are anticipated to be designed using maximum
allowable bearing capacity of 1,500 psf dead plus live loads. Using this criterion,
maximum total and differential settlement are expected to be on the order of 3/4-inch

and 1/4-inch in 25 feet, respectively.

2. An ultimate passive equivalent fluid pressure of 350 pcf and a coefficient of friction of
0.40 are anticipated for the foundations. These are ultimate values that may require
application of appropriate safety factors, load factors, depth factors, and/or other

factors as deemed appropriate by the architect/engineer.
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3. The allowable bearing capacity may be increased by one-third when transient loads
such as wind or seismicity are included. Based on the boring logs, the Site Class is
anticipated to be “D”, a “Stiff Soil Profile” (ASCE, 2013). Using the Earthquake Hazards
Program website (USGS, 2016), the ASCE Standard 7-10 setting, Risk Category |l per
CBC Table 1604.5 (CBSC, 2016), and the site coordinates from the “Site Setting” section

of this report, the following seismic parameters were determined.

2016 CBC
Mapped Values Site Class “C” Adjusted Values Design Values
Seismic Values Site Seismic Values Seismic Values
Parameters (g) Coefficients | Values | Parameters (g) Parameters (g)
— = —
Ss 1.189 Fa 1.024 Sms 1.218 Sos 0.812
S1 0.446 Fv 1.554 Sm1 0.693 Sb1 0.462
Peak Mean Ground Acceleration (PGAwm) = 0.494¢g
Seismic Design Category =D

8.0 CLOSURE

This report is valid for conditions as they exist at this time for planning the type of project
described herein. Our intent was to assess the geotechnical feasibility in a manner consistent
with the level of care and skill ordinarily exercised by members of the profession currently
practicing in the locality of this project under similar conditions. No representation, warranty,
or guarantee is either expressed or implied. This report is intended for the exclusive use of
the client as discussed in the Scope of Services section. Application beyond the stated intent

is strictly at the user's risk.

The preliminary opinions and conclusions of this feasibility report are based upon the
geotechnical conditions encountered at and near the site at this time, and should be
confirmed and augmented by a geotechnical engineering report once the project reaches an

appropriate stage.
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This document, the data, conclusions, and recommendations contained herein are the
property of Earth Systems Pacific. This report shall be used in its entirety, with no individual
sections reproduced or used out of context. Copies may be made only by Earth Systems
Pacific, the client, and the client’s authorized agents for use exclusively on the subject project.
Any other use is subject to federal copyright laws and the written approval of Earth Systems

Pacific.

Thank you for this opportunity to have been of service. If you have any questions, please feel

free to contact this office at your convenience.

End of Text
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Baring No. 1

LOGGED BY: PWM PAGE 1 OF 1
DRILL RIG: Mobile B-53 JOB NO.: SL-18135-SA
AUGER TYPE: 6" Hollow Stem DATE: 08/14/2017
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NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling
Subsurface conditions may differ at other locations and times
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Boring No. 2

LOGGEE? BY: PWM PAGE 1 OF 2
DRILL RIG: Mobile B-53 JOB NO.: SL-18135-SA
AUGER TYPE: 6" Hollow Stem DATE: 08/14/2017
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NOTE: This log of subsurface conditions is a simpiification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times,



Earth Systems Pacific

. Boring No. 2
LOGGED BY: PWM PAGE 2 OF 2

DRILL RIG: Mobile B-53 JOB NO.; SL-18135-SA
AUGER TYPE: 6" Hollow Stem DATE: 08/14/2017
SAMPLE DATA
2 . CANADA RANCH PROPERTY
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EQJ 8| a £ | Nipomo Area of San Luis Obispo County,CA | S5 g Wlze | 25 o
Q1w w o laa |w 04
%) < < ~ ~ 1|3 =0
. > @] om
> SOIL DESCRIPTION < Clz |3 &
—2,7 SSPM 1. F{:] POORLY GRADED SAND WITH SILT: as above
28
= FaME 5
. TN i/ -] e 30.0-31.5 . 7
- L[:|-|:| light brown mottled orange, some clayey sand lenses ~1" 9
3 L thick
32
»
“
W I
§ trace clay
8
o
38
J,
4_0 CLAYEY SAND: brown, moist, medium dense
41
@
43
"
‘f SP| . /| POORLY GRADED SAND: light brown, moist, medium
P -~ | dense
.
49
"
- End of Boring @ 50.0'
51 No Subsurface Water Encountered
5-2
"

LEGEND: WM Ring Sample () Grab Sample [ Shelby Tube Sample @) SPT

NOTE: This log of subsurface conditions is a simptification of actual conditions encountered. It applies at the location and time of drilling
Subsurface conditions may differ at other locations and times
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Boring No. 3

LOGGED BY: PWM PAGE 1 OF 1
DRILL RIG: Mobile B-53 JOB NO.: SL-18135-SA
AUGER TYPE: 6" Hollow Stem DATE: 08/14/2017
2 CANADA RANCH PROPERTY SAMPLE DATA
T .| 5| g | Eastof Hetrick Avenue and Cherokee Place . N - w .
& 8|9 | 2| Nipomo Area of San Luis Obispo County,CA| S$- |Zuw| 2 g 5 _ Q=
we § = 58 |3F| 88 |6 S
E < S o ouw
> SOIL DESCRIPTION = 1z | = &
_f SP | " .. .| POORLY GRADED SAND: orange-brown, dry, loose,
i | trace silt
:
A IR e
- slightly moist
= 1
5 5.0-6.5 . 2
- 1
8
,
"
k] o e e —— —— — — . —
B yellow brown 2
1 : 100-115 |@ 4
_ S 5
1
"
I ! .
_ medium dense
14
_ 4
I (T 15.0-16.5 8
1.5 .| light yellow brown . 9
16
.
1;
:
- : 6
» e 200215 | @ 5
21
&
&
"
-
_ End of Boring @ 25.0'
2 No Subsurface Water Encountered

LEGEND: WMl Ring Sample () Grab Sample [ Shelby Tube Sample (@) SPT
NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.
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ada Ranch Property

INFILTRATION TEST RESULTS

Infiltration Test: A

Date Drilled: August 14, 2017
Date Tested: August 14, 2017

Technician: CA

CONSTANT HEAD RESULTS

Time: 30 minutes

Water added: 48.7 gallons (6.5 cu.ft.)
Depth to constant head: 4 inches

FALLING HEAD RESULTS

Test Hole Diameter: 6 inches

Test Hole Depth: 63 inches
Test Duration: 100 minutes

INCREMENTAL INFILTRATION INFILTRATION
INTERVAL READING FALL RATE RATE
(minutes) (inches) (inches) (minutes / inch) (inches / hour)
Begin 6.0 - -- --
1 28.5 22,5 0.04 1500
1 37.8 9.3 0.1 600
1 44.3 6.5 0.2 300
1 46.8 2.5 0.4 150
1 48.5 1.7 0.6 100
5 533 4.8 1.0 60
5 55.5 2.2 2.3 26
5 57.0 15 3.3 18
5 57.5 0.5 10 6
Refill 6.0 -- - --
5 42.3 36.3 0.1 600
5 49.5 7.2 0.7 86
5 52.8 33 15 40
5 54.0 1.2 4.2 14
5 55.0 1.0 5.0 12
Refill 6.0 -- -- --
5 42.5 36.5 0.1 600
5 49.3 6.8 0.7 86
5 53.8 4.5 1.1 55
5 54.5 0.7 7.1 8




da Ranch Property

SL-18135-SA

INFILTRATION TEST RESULTS

Infiltration Test: B

Date Drilled: August 14, 2017
Date Tested: August 14, 2017
Technician: CA

CONSTANT HEAD RESULTS

Time: 30 minutes

Water added: 32.5 gallons (4.3 cu.ft.)
Depth to constant head: 4 inches

FALLING HEAD RESULTS

Test Hole Diameter: 6 inches
Test Hole Depth: 60 inches
Test Duration: 125 minutes

INCREMENTAL INFILTRATION INFILTRATION
INTERVAL READING FALL RATE RATE
(minutes) (inches) (inches) (minutes / inch) (inches / hour)
Begin 2.0 -- -- --
1 13.5 11.5 0.09 667
1 20.5 7.0 0.1 600
1 25.5 5.0 0.2 300
1 29.5 4.0 0.3 200
1 32.8 33 0.3 200
5 42.5 9.7 0.5 120
5 50.0 7.5 0.7 86
5 55.5 55 0.9 67
Refill 2.0 -- - -
1 16.3 14.3 0.1 600
1 235 7.2 0.1 600
1 26.8 33 0.3 200
1 30.0 3.2 0.3 200
1 32.5 2.5 0.4 150
5 38.8 6.3 0.8 75
5 44.8 6.0 0.8 75
5 48.5 3.7 14 43
5 51.0 2.5 2.0 30
5 535 2.5 2.0 30
5 55.5 2.0 2.5 24
Refill 2.0 -- -- --
5 335 315 0.2 300
5 40.0 6.5 0.8 75
5 44.3 4.3 1.2 50
5 47.8 3.5 1.4 43
5 50.8 3.0 1.7 35
5 52.3 1.5 3.3 18
5 54.8 2.5 2.0 30
5 55.5 0.7 7.1 8
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2049 Preisker Lane, Suite E | Santa Maria, CA 93454 | Ph:805.928.2991 | www.earthsystems.com

September 15, 2021
FILE NO.: 304746-001

Mr. Nick Tompkins

NKT Development, LLC

684 Higuera Street, Suite B

San Luis Obispo, California 93401

PROJECT: DANA RESERVE
NORTHWEST OF NORTH FRONTAGE ROAD
NIPOMO AREA OF SAN LUIS OBISPO COUNTY, CALIFORNIA

SUBJECT: TRANSMITTAL LETTER
REFERENCES: See Final Page

Dear Mr. Tompkins:
This is a transmittal letter for our Geotechnical Engineering Report and Revised Engineering Geology
Report (Reference Nos. 1 and 2) for the Dana Reserve project. The project is located at the northwest

of North Frontage Road in the Nipomo area of San Luis Obispo County, California.

Earth Systems Pacific (ESP) previously prepared a Geotechnical Feasibility Report for the project (then
named Canada Ranch) in 2017 (Reference No. 3). LandSet Engineers, Inc. reviewed this report and
published a review letter (Reference No. 4). The LandSet reviewer concluded that a more robust
program of subsurface exploration should be completed and that supplemental geotechnical
engineering and engineering geology reports should be prepared to comply with San Luis Obispo
County Land Use Ordinance, the California Geological Survey (CGS) Special Publication 117A, and the

San Luis Obispo County Guidelines for Engineering Geology Reports, and CGS Note 52.

As requested by the reviewer, we performed a field investigation consisting of 9 additional soil
borings. We also performed laboratory testing of selected soil samples. We prepared a geotechnical
engineering report and engineering geology report (Reference Nos. 1 and 2) to identify and discuss
the geologic hazards and geotechnical engineering issues of concern and to comply with the
applicable considerations of the San Luis Obispo County and CGS references listed above. Reference
Nos. 1 and 2 are intended to be used together. We have not identified any geologic or geotechnical
engineering issues that would preclude the development of the project as currently planned and have

generally concluded that the site is suitable for the proposed development as currently designed



Dana Reserve September 15, 2021
Nipomo Area of San Luis Obispo County, California

provided that the recommended geotechnical engineering and engineering geology

recommendations are implemented in the planning, design, and construction of the project.

We appreciate the opportunity to have provided services for this project and look forward to working
with you again in the future. If there are any questions concerning this report, please do not hesitate
to contact the undersigned.

Sincerely,
h Systems Pacific

Phillip Madrid, PE
Project Engineer

Doc. No. 2109-015.LTR

References:
1) Geotechnical Engineering Report, Dana Reserve, by Earth Systems Pacific, dated September 9,
2021, Doc. No. 2109-001.SER (ATTACHED)

2) Revised Engineering Geology Report, Dana Reserve, by Earth Systems Pacific, dated September
10, 2021, Doc. No. 2108-042.REVGEO (ATTACHED)

3) Geotechnical Feasibility Report, Canada Ranch, by Earth Systems Pacific, dated September 11,
2017, Doc. No. 1709-013.SER

4) Review of Geotechnical Feasibility Report, Dana Reserve (APN’s 091-301-073, -030, -031) Nipomo
Area of San Luis Obispo County, by LandSet Engineers, Inc., File No.: 0916-01, dated June 25, 2021


phillip.madrid
PE Stamp
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Earth Systems

2049 Preisker Lane, Suite E | Santa Maria, CA 93454 | Ph:805.928.2991 | www.earthsystems.com

September 9, 2021
FILE NO.: 304746-001
Mr. Nick Tompkins
NKT Development, LLC
684 Higuera Street, Suite B
San Luis Obispo, California 93401

PROJECT: DANA RESERVE
NORTHWEST OF NORTH FRONTAGE ROAD
NIPOMO AREA OF SAN LUIS OBISPO COUNTY, CALIFORNIA

SUBJECT: Geotechnical Engineering Report

REF: 1) Proposal for a Geotechnical Engineering and Engineering Geology Report, Dana
Reserve, by Earth Systems Pacific, dated July 15, 2021, Doc. No. SM-2107-025.PRP

2) Review of Geotechnical Feasibility Report, Dana Reserve (APN’s 091-301-073, -030,
-031) Nipomo Area of San Luis Obispo County, by LandSet Engineers, Inc., File No.:
0916-01, dated June 25, 2021

Dear Mr. Tompkins:

In accordance with the authorization of the above-referenced proposal, this geotechnical engineering
report has been prepared for the Dana Reserve project. This project is planned northwest of North
Frontage Road at Sandydale Drive in the Nipomo area of San Luis Obispo County, California.

Preliminary geotechnical recommendations for site preparation, grading, utility trenches,
foundations, retaining walls, slabs-on-grade and exterior flatwork, pavement sections, drainage and
maintenance, and construction observation and testing are presented herein. This report is also
intended to respond to geotechnical engineering-related comments by Landset Engineers, Inc. on
behalf of the County of San Luis Obispo (Reference 2). Two bound copies and an electronic copy of
this report are being furnished for your use.

We appreciate the opportunity to have provided services for this project and look forward to working
with you again in the future. If there are any questions concerning this report, please do not hesitate
to contact the undersigned

Sincerely,
Systemsfacific

Phillip Madrid, PE
Project Engineer

Doc. No. 2109-001.SER/In

signed 1-13-2021
i


phillip.madrid
PE Stamp
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1.0 INTRODUCTION

The Dana Reserve project is a master planned community that will be constructed within a 288-
acre property. The project is located northwest of North Frontage Road at Sandydale Drive in
the Nipomo area of San Luis Obispo County, California. The property is referred to herein as “the

site”, and the site is shown on Figure 1 the Site Vicinity Map presented in Appendix A.

We understand the site will be developed with single and multi-family residences,
commercial/retail buildings, recreation areas, open space, and associated surface and subsurface
improvements. We have assumed that residential and commercial structures will be one to four
stories, will be of wood and steel frame construction, and will utilize Portland cement concrete
(PCC) slabs-on-grade. Masonry and/or concrete retaining walls for sitework and/or connected
to and forming part of the structures are anticipated. Masonry boundary walls and/or other
types of perimeter fencing may also be constructed. Maximum line loads are anticipated to be
approximately 4 kips per linear foot, and maximum point loads are anticipated to be

approximately 40 kips.

We have assumed surface improvements will consist of hot mix asphalt (HMA) and/or PCC
pavement over aggregate base (AB) for vehicles and PCC flatwork for pedestrian use. We have
assumed subsurface improvements will be the underground municipal sewer, water, power, and
communications utilities that will provide service to the project. Surface runoff will be
transmitted to and disposed of into Low Impact Development (LID) drainage disposal
improvements. On-site effluent disposal systems are not anticipated for this project and are not

addressed in this report.

We have assumed the site will be graded to develop the building and surface improvement areas,
to improve access, and to improve drainage. Cuts and fills are anticipated to be on the order 20
feet or less. Cut and fill slopes not exceeding 15 feet in height and inclined at 3:1 or flatter may

also be constructed.

304746-001 1 2109-001.SER



Dana Reserve September 9, 2021
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2.0 SCOPE OF SERVICES
The scope of work for the geotechnical engineering report included a general site
reconnaissance, a review of the geotechnical feasibility report (ESP, 2017), subsurface
exploration, laboratory testing of selected samples, geotechnical analysis of data, and
preparation of this report. The analysis and subsequent recommendations were based, in part,

upon information provided by the client.

This report and preliminary geotechnical recommendations are intended to comply with the
considerations of California Building Code (CBC) Sections 1803.1 through 1803.6, J104.3 and
J104.4 (CBSC, 2019), as applicable; Special Publication 117a (CDMG, 2008); and common
geotechnical engineering practice in this area under similar conditions at this time. The test
procedures were performed in general conformance with the standards noted, as modified by

common geotechnical engineering practice in this area under similar conditions at this time.

Preliminary geotechnical recommendations for site preparation, grading, utility trenches,
foundations, retaining walls, slabs-on-grade and exterior flatwork, pavement sections, drainage
and maintenance, and construction observation and testing are presented to guide the
development of project plans and specifications. It is our intent that this report be used
exclusively by the client to form the geotechnical basis of the design of the project and in the
preparation of the plans and specifications. Application beyond this intent is strictly at the user's
risk. If future parties wish to use this report, such use may be allowed to the extent the report is
applicable, only if the user agrees to be bound by the same contractual conditions as the original

client, or contractual conditions that may be applicable at the time of the report use.

This report does not address issues in the domain of contractors such as, but not limited to, site
safety, loss of volume due to stripping of the site, shrinkage of soils during compaction,
dewatering, temporary slope angles, construction means and methods, etc. Analyses of the soil
for asbestos (either naturally occurring or in man-made products), radioisotopes, mold or other
microbial content, hydrocarbons, lead, and/or other chemical properties (except for geotechnical

corrosivity) are beyond the scope of this report. Ancillary features such as temporary access

304746-001 2 2109-001.SER



Dana Reserve September 9, 2021
Nipomo Area of San Luis Obispo County, California
roads, fencing, flag and light poles, signage, effluent disposal systems, drainage disposal systems,

and nonstructural fills are not within our scope and are also not addressed.

The geotechnical engineer should be retained to provide consultation as the design progresses,
and to review project plans as they near completion to assist in verifying that pertinent
geotechnical issues have been addressed and to aid in conformance with the intent of this report.
In the event that there are any changes in the nature, design, or location of improvements, or if
any assumptions used in the preparation of this report prove to be incorrect, the conclusions and
recommendations contained in this report shall not be considered valid unless the changes are
reviewed and the conclusions of this report are verified or modified by the geotechnical engineer
in writing. The criteria presented in this report are considered preliminary until such time as any
peer review or review by any jurisdiction has been completed, conditions are observed by the
geotechnical engineer in the field during construction, and the recommendations have been

verified as appropriate or are modified by the geotechnical engineer in writing.

3.0 SITE SETTING

The site is an approximately 288-acre parcel located in the Nipomo area or the southwest sector
of San Luis Obispo County, California. The site is northwest of North Frontage Road at Sandydale
Drive. Gates along Hetrick Road, Cherokee Place, and the North Frontage Road provide access
to the site. Rural-residential properties and undeveloped open space form the southeast,
southwest, and northwest site boundaries; US Highway 101 forms the northeast boundary. The
approximate central site coordinates and elevation obtained from the Google Earth website

(Google, 2021) are latitude 35.046 degrees north, longitude 120.503 degrees west, and 371 feet.

The site is generally undeveloped except for a few unimproved access roads and is covered with
a sparse to dense growth of vegetation consisting mostly of seasonal grasses, brush, and mature
oak trees. The ground surface of the site generally slopes gently to the northeast towards Nipomo

Creek; drainage is by sheet flow.

304746-001 3 2109-001.SER
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4.0 FIELD INVESTIGATIONS AND LABORATORY ANALYSIS

Previous Investigation

Earth Systems Pacific (ESP) prepared a geotechnical feasibility report (Reference 2) for the site
which was known at the time as the Canada Ranch Property. On August 14, 2017, five borings
were drilled at the site to depths of approximately 5 to 50 feet below the existing ground surface
(bgs). Two of the borings were drilled for infiltration testing, and the other three borings
(designated as Boring Nos. 1 through 3) were drilled for exploratory purposes. The borings were
drilled with a Mobile Drill Model B-53 truck mounted drill rig, equipped with a 6-inch outside
diameter hollow stem auger and an automatic trip hammer for sampling. The approximate
locations of the exploratory borings are shown on the Exploration Location Map presented as

Figure 2, in Appendix A.

Standard Penetration Tests were conducted at selected depths in the borings (ASTM D 1586-11).
Soils encountered in the exploratory borings were logged and categorized in general accordance
with the Unified Soil Classification System and ASTM D 2488-09a. Copies of the boring logs can
also be found in Appendix A. In reviewing the boring logs and the legend, the reader should
recognize that the legend is intended as a guideline only, and there are a number of conditions
that may influence the characteristics observed during drilling. These include, but are not limited
to, the presence of cobbles or boulders, cementation, variations in soil moisture, presence of
groundwater, and other factors. Consequently, the logger must exercise judgment in
interpreting soil characteristics, possibly resulting in subsurface descriptions that vary somewhat

from the legend.

Current Investigation

Nine additional borings (designated as Boring Nos. 4 through 12) were drilled on July 27 through
29, 2021, to depths ranging from 15 to 50 feet bgs. The borings were drilled with a Mobile Drill
Model B-53 truck mounted drill rig, equipped with a 6-inch outside diameter hollow stem auger
and an automatic trip hammer for sampling. The approximate locations of the borings are shown

on the Exploration Location Map presented as Figure 2, in Appendix A.

304746-001 4 2109-001.SER
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Nipomo Area of San Luis Obispo County, California
Soils encountered in the exploratory borings were logged and categorized in general accordance
with the Unified Soil Classification System and ASTM D 2488-17. Copies of the boring logs can
also be found in Appendix A. In reviewing the boring logs and the legend, the reader should
recognize that the legend is intended as a guideline only, and there are a number of conditions
that may influence the characteristics observed during drilling. These include, but are not limited
to, the presence of cobbles or boulders, cementation, variations in soil moisture, presence of
groundwater, and other factors. Consequently, the logger must exercise judgment in
interpreting soil characteristics, possibly resulting in subsurface descriptions that vary somewhat
from the legend. The reader should also consider the sampler type used when reviewing the

blow counts.

As the borings were drilled, soil samples were obtained using a 3-inch outside diameter ring-lined
barrel sampler (ASTM D3550-17 with shoe similarto D2937-17). Standard penetration tests (SPT)
using a 2-inch outside diameter split-spoon sampler were also performed in the borings (ASTM

D1586-18) at selected depths. Bulk soil samples were obtained from the auger cuttings.

Ring samples were tested for bulk density per ASTM D2937-17 (modified for ring liners). Two
bulk samples were tested for maximum density and optimum moisture content (ASTM D1557-
12), and direct shear tests (ASTM D3080/D3080M-11) were conducted on the same samples after
they were remolded to approximately 90 percent of maximum dry density. One of the bulk
samples was tested for particle size per ASTM D1140-17. Another bulk sample was tested for R-
value (ASTM D2844/D2844M-18). One dimensional consolidation tests (ASTM D2435/D2435M-
11(2020)) were performed on selected ring samples. Two samples were also sent to CERCO
Analytical, Inc. of Concord, California for use in preparing a corrosion evaluation report. The
corrosion evaluation report and associated test results are for use by the architect/engineer in
determining appropriate corrosion mitigation measures. The laboratory test results and the
corrosion evaluation report prepared by CERCO Analytical, Inc. are presented in Appendices B

and C, respectively.

304746-001 5 2109-001.SER
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5.0 GENERAL SUBSURFACE SOIL PROFILE

The subsurface profile observed in the borings generally consisted of layered sand soils with
variable amounts of silt and clay. These soils were generally in a dry to wet condition and ranged
from loose to dense in consistency. Groundwater was encountered during drilling in Boring 4 at
40 feet bgs and at 39 feet bgs in Boring 5; the water level stabilized in both borings at 35 feet bgs
after drilling was completed. Please refer to the boring logs presented in Appendix A for a more

detailed description of the subsurface profile.

6.0 CONCLUSIONS

In our opinion, the site is suitable, from a geotechnical engineering standpoint, for the planned
development as described in the “Introduction” section of this report, provided the
recommendations contained herein are implemented in the design and construction. Assuming
the site is designed and prepared in accordance with the “Preliminary Geotechnical
Recommendations” section of this report, the structures may be supported by shallow

conventional continuous and spread (pad) footings.

The geotechnical engineering topics addressed in this section are the potential for strong ground
shaking, the potential for settlement, the potential for liquefaction and seismically induced
settlement of dry sand, the expansion potential of the soils, the excavation characteristics of the
soils, the suitability of the soils for use as fill and backfill, the stability of the soils during grading,

the erodible nature of the soils, and the corrosivity of the soils.

Strong Ground Shaking

Thessite is in a region of high seismic activity, with the potential for large seismic events that could
generate strong ground shaking. The CBC requires that seismic loads be considered in structural
design. A seismic analysis was undertaken to provide seismic acceleration design parameters;
the results are presented in the “Foundations” section of this report for use by others in the

structural design process.

304746-001 6 2109-001.SER
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The ASCE 7-16 (ASCE, 2017/2018) method, available on the Structural Engineers Association of
California (SEAOC) Seismic Design Map Tool website (SEAOC, 2021), was used for the seismic
analysis. The risk category for buildings and structures is assigned by others in accordance with
Table 1604.5 (CBSC, 2019); however, based on our current understanding of the project, we
selected Risk Category Il for our analysis. The site coordinates from the “Site Setting” section of
this report were used in the analysis. Based on the general subsurface profile encountered and
the sampler blowcounts, the Site Class per Chapter 20 Table 20.3-1 (ASCE, 2017) is “D”, a “Stiff
Soil Profile”. A general ground motion seismic analysis was performed, assuming that Exception
2 listed in Section 11.4.8 (ASCE, 2017) will apply to the project. We also provided seismic
parameters if the Simplified Lateral Force Analysis Procedure from Section 12.14.8 (ASCE, 2017)

will be used in structural design.

Settlement Potential

Settlement (total and differential) can occur when foundations and surface improvements span
materials having variable consolidation, moisture, and density characteristics. Such a situation
can stress and possibly damage foundations and surface improvements, often resulting in severe
cracks and displacement. To reduce this settlement potential, it is necessary for all foundations
and surface improvements to bear on material that is as uniform as practicable. A program of
overexcavation, scarification, moisture conditioning, and compaction of the upper soils in the
building and the surface improvement areas is recommended to provide more uniform soil

moisture and density and appropriate support.

Another concern with respect to settlement is the potential for hydroconsolidation.
Hydroconsolidation is the tendency of soils to settle upon saturation, even without being
subjected to increased loads. Based on our laboratory test data the soils are considered to have
a slight to moderate potential to collapse when saturated. The recommended earthwork
program and the installation and maintenance of drainage improvements will reduce the

potential for hydroconsolidation to affect the building and surface improvements.
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Another concern with respect to settlement is large-scale subsidence related to groundwater
pumping or the extraction of oil or gas. The project area has not been identified as an area of

concern for such subsidence (USGS, 2021a).

Settlement due to liquefaction and seismically induced settlement of dry sand is addressed

below.

Liguefaction and Seismically Induced Settlement of Dry Sand

Liquefaction is the loss of soil strength caused by a significant seismic event. It occurs primarily
in loose, fine to medium-grained sands, and in very soft to medium stiff silts that are saturated
by groundwater. During a major earthquake, the saturated sands and silts tend to compress and
the void spaces between the soil particles that are filled with water decrease in volume. This
causes the pore water pressure to build up in the soils. Then if the water does drain away rapidly,

the soils may lose their strength and transition into a liquefied state.

Seismically induced settlement of dry sand is also caused by a significant seismic event, and may
occur in lower density and sand and silt soils that are not saturated by groundwater. During a
major earthquake, the void spaces between the unsaturated soil particles that are filled with air

tend to compress which translates to a decrease in volume or settlement.

In order to screen for the potential for liquefaction and seismically induced settlement of dry
sand and their relative effects on the site, we reviewed the boring data and utilized methods
suggested by the Guidelines for Evaluating and Mitigating Seismic Hazards in California, Special
Publication 117a (CDMG, 2008). Considering the presence of groundwater and the density of the
soils there appears to be a potential for both liquefaction and seismically induced settlement of

dry sand to occur.

To further understand the magnitude and potential effects of liquefaction and seismically
induced settlement of dry sand, we analyzed of boring data using the PGAw of 0.527g from the
“Foundations” section of this report, an earthquake mean magnitude over all sources of 6.74

(USGS, 2021b), and a groundwater elevation of 35 feet bgs. Our analyses indicated that the
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saturated soils are nonliquefiable; therefore, the potential for liquefaction to cause dynamic
settlement, lateral spreading, or loss of soil bearing is considered nil. Based on our analyses of
the unsaturated soils and assuming the site is prepared in accordance with the recommendations
later in this report, total and differential seismically induced settlement of dry sand is not

expected to exceed 0.5 inches and 0.25 inches, respectively.

Accordingly, no special measures will be needed to protect the structures and associated

improvements from liquefaction and/or seismically induced settlement of dry sand.

Expansive Soils

The upper site soils were judged to be nonexpansive; therefore, no special measures with respect

to expansive soils are considered necessary.

Excavation Characteristics

The soils are anticipated to be excavatable with conventional earthmoving equipment; however,
the stability of excavations is a concern. Based on our preliminary testing, the soils are
considered to be “Type C” soils per the 2019 Cal/OSHA classification system. This classification
should be verified by the contractor’s “Competent Person” at the time of construction.
Excavation sloping and shoring will be needed to safely work in, and to restrict the size of, the
excavations. As with all construction safety issues, the methods of excavation stabilization,

sloping, and/or shoring are ultimately the responsibility of the contractor.

Suitability of the Soils for Use as Fill and Backfill

We anticipate that the majority, if not all, of the soils excavated at the site will be acceptable
from a geotechnical viewpoint for reuse as compacted fill and backfill. However, special
requirements for utility trench bedding and shading per the specifications of San Luis Obispo

County, the conduit manufacturer, and the utility companies should be anticipated.

Stability of the Soils During Grading

The soils may be susceptible to temporary high soil moisture contents, especially during or soon

after the rainy season. Attempting to compact the soils in an overly moist condition may create

304746-001 9 2109-001.SER



Dana Reserve September 9, 2021
Nipomo Area of San Luis Obispo County, California
unstable conditions in the form of pumping, yielding, shearing, and/or rutting. These conditions
will not allow proper compaction and are inappropriate for continued fill placement. Therefore,
the construction schedule should allow adequate time during grading for aerating and drying the
soils to near optimum moisture content prior to compaction. If unstable conditions occur, the
geotechnical engineer should be consulted to provide recommendations for correction of the

conditions.

Soil Erosion

The site soils are considered to be highly erodible. Stabilization of surface soils, particularly those
disturbed during construction, by vegetation or other means during and following construction
is essential to reduce the potential of erosion damage. Care should be taken to establish and

maintain proper drainage around the structures and improvements.

Soil Corrosivity

Based on the testing performed by CERCO Analytical, Inc., the upper site soils were classified as
“noncorrosive to mildly corrosive” to certain construction materials that will be in contact with
the soils. The engineer should refer to the CERCO Analytical, Inc. report presented in Appendix

C for use in determining appropriate mitigation measures for soil corrosivity.

7.0 PRELIMINARY GEOTECHNICAL RECOMMENDATIONS

The following preliminary geotechnical recommendations are applicable to the structures and
improvements as described in the “Introduction” section of this report and assume that all floors
will be above grade. If basements or cellars, taller or stacked retaining walls, or other such
features are incorporated into site development, this firm should be contacted for individual

assessment.

Definitions
Unless otherwise noted, the following definitions are used in these recommendations. Where
specific terms are not defined, common definitions used in the construction industry are

intended.
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e Building Area: The building area is defined as the area within and extending a minimum
of 5 feet beyond the perimeter of the foundations for a structure or as the entire lot in
the case of single family residential or townhome/duplex-style lots. The building area also
includes the foundation areas (plus 5 feet to each side) of any ancillary structure that will
be rigidly attached to the main structure and is expected to perform in the same manner
as the main structure. Such structures could include covered walkways, patio covers,

arbors, etc.

o Surface Improvement Area: The area within and extending a minimum of 2 feet beyond

the perimeter of the surface improvement.

e Scarified: Ripping the exposed soil surface in two orthogonal directions to a minimum

depth of 12 inches.

e Moisture Conditioning: Adjusting the soil moisture to optimum moisture content or

slightly above, prior to the application of compaction effort.

e Compacted or Recompacted: Soils placed in level lifts not exceeding 8 inches in loose
thickness, and compacted to a minimum of 90 percent of maximum dry density. A
minimum of 95 percent will be required in the upper 1-foot of subgrade below vehicle
pavement and in all AB. The standard tests used to define maximum dry density and field
density should be ASTM D1557-12 and ASTM D6938-17a, respectively, or by other

methods acceptable to the geotechnical engineer and the governing jurisdiction.

o Nonexpansive Material: Nonexpansive material is defined as being a coarse-grained soil

(ASTM D2487-17) and having an expansion index of 10 or less (ASTM D4829-19).

Site Preparation
1. The existing ground surface in the building and surface improvements areas should be
prepared for construction by removing existing improvements, vegetation, large roots,

debris, and other deleterious material. Any existing fill soils should be completely
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removed and replaced as compacted fill. Any existing utilities that will not remain in
service should be removed or properly abandoned. The appropriate method of utility
abandonment will depend upon the type and depth of the utility. Recommendations for

abandonment can be made as necessary.

Voids created by the removal of materials or utilities, and extending below the
recommended overexcavation depth, should be immediately called to the attention of
the geotechnical engineer. No fill should be placed unless the geotechnical engineer has

observed the underlying soil.

Grading

1.

Following site preparation, the soils in the building area for one- and two-story buildings
should be removed to a level plane at a minimum depth of 3 feet below the bottom of
the deepest footing or 4 feet below existing grade, whichever is deeper. The soils in the
building area for three- and four-story buildings should be removed to a level plane at a
minimum depth of 4 feet below the bottom of the deepest footing or 5 feet below existing
grade, whichever is deeper. During construction, locally deeper removals may be
recommended based on field conditions. The resulting soil surface should then be

scarified, moisture conditioned, and compacted prior to placing any fill soil.

In addition to the recommendations of Paragraph 1 of this section, we recommend that
all cut or cut/fill transition areas be overexcavated such that a minimum of 5 feet of
compacted fill is provided within all the building areas. Also, the minimum depth of the
fill below the building area should not be less than half of the maximum depth of fill below
the building area. For example, if the maximum depth of fill below the building area is 20
feet, then the minimum depth of fill below the same building area grades should be no
less than 10 feet. In no case should the depth of fill be less than 5 feet on the building

areas.

304746-001 12 2109-001.SER



Dana Reserve September 9, 2021
Nipomo Area of San Luis Obispo County, California

3. Following site preparation, the soils in the surface improvement area should be removed
to a level plane at a minimum depth of 1-foot below the proposed subgrade elevation or
2 feet below the existing ground surface, whichever is deeper. During construction,
locally deeper removals may be recommended based on field conditions. The resulting
soil surface should then be scarified, moisture conditioned, and compacted prior to

placing any fill soil

4, Following site preparation, the soils in fill areas beyond the building and surface
improvement areas should be removed to a depth of 2 feet below existing grade. During
construction, locally deeper removals may be recommended based on field conditions.
The resulting soil surface should then be scarified, moisture conditioned, and compacted

prior to placing any fill soil.

5. Voids created by dislodging cobbles and/or debris during scarification should be backfilled

and compacted, and the dislodged materials should be removed from the area of work.

6. On-site material and approved import materials may be used as general fill. All imported
soil should be nonexpansive. The proposed imported soils should be evaluated by the
geotechnical engineer before being used, and on an intermittent basis during placement

on the site.

7. All materials used as fill should be cleaned of any debris and rocks larger than 6 inches in
diameter. No rocks larger than 3 inches in diameter should be used within the upper 3
feet of finish grade. When fill material includes rocks, the rocks should be placed in a
sufficient soil matrix to ensure that voids caused by nesting of the rocks will not occur and

that the fill can be properly compacted.

8. The soils are estimated to shrink by approximately 15 to 20 percent when prepared and

graded as recommended above.
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Utility Trenches

1.

Unless otherwise recommended, utility trenches adjacent to foundations should not be
excavated within the zone of foundation influence, as shown on Typical Detail A

presented in Appendix D.

Utilities that must pass beneath foundations should be placed with properly compacted

utility trench backfill and the foundation should be designed to span the trench.

A select, noncorrosive, granular, easily compacted material should be used as bedding
and shading immediately around utilities. Generally, the soil found at the site may be

used for trench backfill above the select material.

A select, noncorrosive, granular, easily compacted material should be used as bedding
and shading immediately around utilities. Generally, the soil found at the site may be

used for trench backfill above the select material.

Utility trench backfill should be moisture conditioned and compacted; however, a
minimum of 95 percent of maximum dry density should also be obtained where trench
backfill comprises the upper 1-foot of subgrade beneath HMA or PCC pavement, and in
all AB. For utility trench backfill in current or future San Luis Obispo County right of way
a minimum of 95 percent of maximum dry density should also be obtained for all trench

backfill (SLOCO, 2019).

Jetting of trench backfill should generally not be allowed as a means of backfill
densification. However, to aid in encasing utility conduits, particularly corrugated
conduits and multiple closely spaced conduits in a single trench, jetting or flooding may
be useful. Jetting or flooding should only be attempted with extreme caution, and any

jetting or flooding operation should be subject to review by the geotechnical engineer.
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The Corrosion Evaluation Report prepared by CERCO Analytical, Inc. and presented in
Appendix C should be used by the architect/engineer in specifying appropriate corrosion

protection measures for the utility improvements.

The recommendations of this section are minimums only, and may be superseded by the
architect/engineer based upon the soil corrosivity, or the requirements of the pipe

manufacturer, the utility companies, or the governing jurisdiction.

Foundations

1.

Conventional continuous and spread footings bearing on soil compacted per the
“Grading” section of this report may be used to support the new structures. Grade beams
should also be placed across all large entrances into the buildings. Footings and grade
beams should have a minimum depth of 12 inches below lowest adjacent grade; however,
footings and grade beams for commercial buildings and residential buildings two stories
or greater should have a minimum depth of 18 inches below lowest adjacent grade. All
spread footings should be a minimum of 2 feet square. Footing and grade beam
dimensions should also conform to the applicable requirements of Section 1809 (CBSC,
2019). Footing reinforcement should be in accordance with the requirements of the
architect/engineer; minimum continuous footing and grade beam reinforcement should

consist of two No. 4 rebar, one near the top and one near the bottom of the footing.

Footings should be designed using a maximum allowable bearing capacity of 2,000 psf
dead plus live load. The allowable bearing capacity may be increased by 200 psf for each
additional 6 inches of embedment below a depth of 12 inches below lowest adjacent
grade. The allowable bearing capacity should not exceed 3,000 psf dead plus live loads.
Using these criteria, maximum total and differential settlement under static conditions
are expected to be on the order of 3/4-inch and 1/4-inch in 25 feet, respectively. Footings
should also be designed to withstand total and differential dynamic settlement of 1/2-

inch and 1/4- inch across the largest building dimension, respectively.
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3. Lateral loads may be resisted by soil friction and by passive resistance of the soil acting

on foundations. Lateral capacity is based on the assumption that backfill adjacent to
foundations is properly compacted. A passive equivalent fluid pressure of 375 pcf and a
coefficient of friction of 0.39 may be used in design. No factors of safety, load factors,

and/or other factors have been applied to any of the values.

4. The allowable bearing capacity may be increased by one-third when transient loads such
as wind or seismicity are included if the structural engineer determines they are allowed
per Sections 1605.3.1 and 1605.3.2 (CBSC, 2019). The following seismic parameters are

presented for use in structural design.

SEISMIC DESIGN PARAMETERS

2019 CBC

Mapped Values Site Class “D” Adjusted Values Design Values

Seismic Values Site Seismic Values Seismic Values
Parameters (g) Coefficients | Values Parameters (g) Parameters (g)

Ss 1.056 Fa 1.078* Swms 1.138 Sps 0.759*%*

S1 0.386 Fy 1.914 Sm1 0.739 Sb1 0.493

Peak Mean Ground Acceleration (PGAm) = 0.527¢g
Seismic Design Category =D
* F, should be taken as 1.4 and Spsas 0.996 if the Simplified Lateral Force Analysis Procedure
in Section 12.14.8 (ASCE, 2017) is used in structural design

5. Foundation excavations should be observed by the geotechnical engineer prior to
placement of reinforcing steel or any formwork. Foundation excavations should be
thoroughly moistened prior to PCC placement and no desiccation cracks should be

present.

Retaining Walls
1. All retaining wall foundations should be founded in soil compacted as recommended in
paragraph 1 of the “Grading” section of this report. Conventional foundations for

retaining walls should have a minimum depth of 12 inches below lowest adjacent grade
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not including the keyway. We have assumed that retaining walls will not exceed 6 feet in

height.

As we have assumed that retaining wall heights will not exceed a height of 6 feet, seismic
design per Section 1803.5.12.1 (CBSC, 2019) is not required. If retaining walls will retain

more than 6 feet of soil, seismic design will be required by the geotechnical engineer.

Retaining wall design should be based on the following parameters:

Active equivalent fluid pressure
(native soil, imported sand or gravel backfill) ........cccoeevvveeiieiiiiiiiiiireennn, 35 pcf

At-rest equivalent fluid pressure

(native soil, imported sand or gravel backfill) .......cccoevvvrveiieiiiiiiiiieeennn, 55 pcf
Passive equivalent fluid pressure (compacted fill) .....cccoeevvveeriiiincieeinieene, 375 pcf
Maximum toe pressure (compacted fill) ....cccveeeeeeiiiiciiiiieieereeeeeen 2,000 psf
Coefficient of sliding friction (compacted fill) ......ccoeeeeeiiieiieiiecee e, 0.39

No surcharges are taken into consideration in the above values. The maximum toe
pressure is an allowable value to which a factor of safety has been applied. No factors of
safety, load factors, and/or other factors have been applied to any of the remaining

values.

The above pressures are applicable to a horizontal retained surface behind the wall. Walls
having a retained surface that slopes upward from the wall should be designed for an
additional equivalent fluid pressure of 1 pcf for the active case and 1.5 pcf for the at-rest

case, for every two degrees of slope inclination.

The active and at-rest values presented above are for drained conditions. Consequently,
retaining walls should be drained with rigid perforated pipe encased in a free draining
gravel blanket. The pipe should be placed perforations downward and should discharge

in a nonerosive manner away from foundations and other improvements. The gravel
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blanket should have a width of approximately 1-foot and should extend upward to
approximately 1-foot from the top of the wall. The upper foot should be backfilled with
on-site soil, except in areas where a slab or pavement will abut the top of the wall. In
such cases, the gravel backfill should extend up to the material that supports the slab or
pavement. To reduce infiltration of the soil into the gravel, a permeable synthetic fabric
conforming to the Standard Specifications (Caltrans, 2018) Section 96-1.02B — Class “C,”
should be placed between the two. Manufactured geocomposite wall drains conforming
to the Standard Specifications (Caltrans, 2018) Section 96-1.02C are acceptable
alternatives to the use of gravel, provided that they are installed in accordance with the
recommendations of the manufacturer. Where drainage can be properly controlled,
weep holes on maximum 4-foot centers may be used in lieu of perforated pipe. A filter

fabric as described above should be placed between the weep holes and the drain gravel.

Retaining walls where moisture transmission through the wall would be undesirable
should be thoroughly waterproofed in accordance with the specifications of the

architect/engineer.

The architect/engineer should bear in mind that retaining walls by their nature are flexible
structures, and that surface treatments on walls often crack. Where walls are to be
plastered or otherwise have a finish applied, the flexibility should be considered in
determining the suitability of the surfacing material, spacing of horizontal and vertical
control joints, etc. The flexibility should also be considered where a retaining wall will
abut or be connected to a rigid structure, and where the geometry of the wall is such that

its flexibility will vary along its length.

Slabs-on-Grade and Exterior Flatwork

1.

Conventional interior light duty PCC slabs-on-grade and exterior flatwork should have a
minimum thickness of 4 full inches; however, the thickness of heavy duty slabs and
flatwork should be specified by the architect/engineer. Conventional interior slabs-on-

grade should be doweled to footings and grade beams with dowels.

304746-001 18 2109-001.SER



Dana Reserve September 9, 2021
Nipomo Area of San Luis Obispo County, California

2. Reinforcement size, placement, and dowels should be as directed by the
architect/engineer. Interior slabs-on-grade and light duty exterior flatwork should be
reinforced, at a minimum, with No. 3 rebar at 18 inches on-center each way. Heavy duty
exterior flatwork should have minimum rebar sizing and spacing that meets the criteria
of American Concrete Institute (ACl) 318 (ACI, 2014). A modulus of subgrade reaction
(K30) of 100 psi/inch may be used in the design of heavy duty slabs-on-grade founded on
compacted native soil. The modulus of subgrade reaction (K3o) may be increased to 150
psi/inch if the slab is underlain with a minimum of 6 inches of compacted Class 2 AB
(Caltrans, 2018), and to 200 psi/inch if the slab is underlain with a minimum of 12 inches

of compacted Class 2 AB.

3. Due to the current use of impermeable floor coverings, water-soluble flooring adhesives,
and the speed at which buildings are now constructed, moisture vapor transmission
through slabs is a much more common problem than in past years. Where moisture vapor
transmitted from the underlying soil would be undesirable, the slabs should be protected
from subsurface moisture vapor. A number of options for vapor protection are discussed
below; however, the means of vapor protection, including the type and thickness of the

vapor retarder, if specified, are left to the discretion of the architect/engineer.

4, Where specified, vapor retarders should conform to ASTM E1745-17. This standard
specifies properties for three performance classes, Class “A”, “B” and “C”. The
appropriate class should be selected based on the potential for damage to the vapor

retarder during placement of slab reinforcement and concrete.

5. Several recent studies, including those of AClI Document 302.1R-15 (ACI, 2015), have
concluded that excess water above the vapor retarder increases the potential for
moisture damage to floor coverings and could increase the potential for mold growth or
other microbial contamination. The studies also concluded that it is preferable to
eliminate the typical sand layer beneath the slab and place the slab concrete in direct

contact with a Class “A” vapor retarder, particularly during wet weather construction.

304746-001 19 2109-001.SER



Dana Reserve September 9, 2021
Nipomo Area of San Luis Obispo County, California

However, placing the concrete directly on the vapor retarder requires special attention
to using the proper vapor retarder (see discussion below), a very low water-cement ratio

in the concrete mix, and special finishing and curing techniques.

6. Probably the next most effective option would be the use of vapor-inhibiting admixtures
in the slab concrete mix and/or application of a sealer to the surface of the slab. This
would also require special concrete mixes and placement procedures, depending upon

the recommendations of the admixture or sealer manufacturer.

7. Another option that may be a reasonable compromise between effectiveness and cost
considerations is the use of a subslab vapor retarder protected by a sand layer, however
this would increase the potential for moisture damage to floor coverings and for mold
growth or other microbiological contamination. If a Class “A” vapor retarder (see
discussion below) is specified, the retarder can be placed directly on the material at pad
grade. The retarder should be covered with a minimum 2 inches of clean sand. If a less
durable vapor retarder is specified (Class “B” or “C”), a minimum of 4 inches of clean sand
should be provided on top of the material at pad grade, and the retarder should be placed
in the center of the clean sand layer. Clean sand is defined as well or poorly graded sand
(ASTM D2487-17) of which less than 3 percent passes the No. 200 sieve. The site soils do

not fulfill the criteria to be considered “clean” sand.

8. Regardless of the underslab vapor retarder selected, proper installation of the retarder is
critical for optimum performance. All seams must be properly lapped, and all seams and
utility penetrations properly sealed in accordance with the vapor retarder manufacturer’s

recommendations. Installation should conform to ASTM E1643-18a.

9. If sand is used between the vapor retarder and the slab, it should be moistened only as
necessary to promote concrete curing; saturation of the sand should be avoided, as the
excess moisture would be on top of the vapor retarder, potentially resulting in vapor

transmission through the slab for months or years.
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In conventional construction, it is common to use four to six inches of sand beneath
exterior flatwork. Another measure that can be taken to reduce the risk of movement of
flatwork is to provide thickened edges or grade beams around the perimeters of the
flatwork. The thickened edges or grade beams could be up to 12 inches deep, with the
deeper edges or grade beams providing better protection. At a minimum, the thickened
edge or grade beam should be reinforced by two No. 4 rebar, one near the top and one

near the bottom of the thickened edge or grade beam.

Flatwork should be constructed with frequent joints to allow articulation as flatwork
moves in response to seasonal moisture and/or temperature variations causing minor
expansion and contraction of the soil, or variable bearing conditions. The soil in the
subgrade should be moistened to at least optimum moisture content and no desiccation

cracks should be present prior to casting the flatwork.

Where maintaining the elevation of the flatwork is desired, the flatwork should be
doweled to the perimeter foundation as specified by the architect/engineer. In other
areas, the flatwork may be doweled to the foundation or the flatwork may be allowed to
“float free,” at the discretion of the architect/engineer. Flatwork that is intended to float

free should be separated from foundations by a felt joint or other means.

To reduce shrinkage cracks in PCC, the PCC aggregates should be of appropriate size and
proportion, the water/cement ratio should be low, the PCC should be properly placed and
finished, contraction joints should be installed, and the PCC should be properly cured. PCC
materials, placement, and curing specifications should be at the direction of the
architect/engineer. The Guide for Concrete Floor and Slab Construction (ACI, 2015) is

suggested as a resource for the architect/engineer in preparing such specifications.

Pavement Sections

The following preliminary pavement sections are based on the tested R-value of 63 and should

only be used for cost estimation purposes. The soil exposed at the roadway subgrade should be

304746-001 21 2109-001.SER



Dana Reserve September 9, 2021
Nipomo Area of San Luis Obispo County, California
tested during construction for R-value to verify that these preliminary pavement sections are
appropriate, otherwise revised pavement sections should be prepared. Pavement design
sections are provided for assumed Traffic Indices (TI) of 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5, and 8.0.
Determination of the appropriate Tl for specific areas is left to others. The pavement sections
were calculated in accordance with the Highway Design Manual (Caltrans, 2020). The calculated

AB and HMA thickness are for compacted material. Normal Caltrans construction tolerances

should apply.
R-value Tl HMA (inches) Class 2 AB (inches)
4.5 2.50 4.0
5.0 2.75 4.0
5.5 3.00 4.0
63 6.0 3.25 6.0
6.5 3.75 6.0
7.0 4.00 6.0
7.5 4.25 6.0
8.0 4.50 6.0
1. The upper 12 inches of subgrade and all AB should be compacted to a minimum of 95

percent of maximum dry density.

2. Subgrade and AB should be firm and unyielding when proof-rolled by heavy rubber-tired

equipment prior to paving.

3. Where HMA will lie within 5 feet of landscape or LID drainage improvements, the HMA
should be separated from these items by deepened curbs or other means that will reduce
the potential for moisture fluctuations in the soils beneath the HMA and improve the

stability of the curbs.

4. Finished HMA surfaces should slope toward drainage facilities such that rapid runoff will

occur and no ponding is allowed on or adjacent to the HMA.
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Drainage and Maintenance

1.

Per Section 1804.4 (CBSC, 2019) unpaved ground surfaces should be finish graded to
direct surface runoff away from foundations and other improvements at a minimum 5
percent grade for a minimum distance of 10 feet. The site should be similarly sloped to
drain away from foundations, and other improvements during construction. Where this
is not practicable due to other improvements, etc., swales with improved surfaces, area

drains, or other drainage facilities, should be used to collect and discharge runoff.

The eaves of the buildings should be fitted with roof gutters. Runoff from flatwork, roof
gutters, downspouts, planter drains, area drains, etc. should discharge in a nonerosive
manner away from foundations and other improvements in accordance with the
requirements of the governing agencies. Erosion protection should be placed at all

discharge points unless the discharge is to a pavement surface.

To reduce the potential for planter drainage gaining access to subslab areas, any raised
planter boxes adjacent to foundations should be installed with drains and sealed sides
and bottoms. Drains should also be provided for areas adjacent to the structure and in

landscape areas that would not otherwise freely drain.

The on-site soils are highly erodible. If soils are disturbed during construction, stabilization
of soils by vegetation or other means, during and following construction, is essential to
reduce erosion damage. Care should be taken to establish and maintain vegetation. The
landscaping should be planned and installed to maintain the surface drainage

recommended above. Surface drainage should also be maintained during construction.

Maintenance of drainage and other improvements is critical to the long-term stability of
the site and the integrity of the structures. Site improvements should be maintained on

a regular basis.

Finished flatwork and pavement surfaces should be sloped to freely drain toward

appropriate drainage facilities. Water should not be allowed to stand or pond on or
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adjacent to exterior pedestrian flatwork, vehicle pavement, or other improvements as it
could infiltrate into the AB and/or subgrade, causing premature deterioration of
pavement, flatwork, or other improvements. Any cracks that develop in the pavement

should be promptly sealed.

All exterior drains and drain outlets should be maintained to be free-flowing. Care should
be taken to establish and maintain vegetation. Vegetation and erosion matting (if utilized)
should be maintained or augmented as needed. Irrigation systems should be maintained
so that soils around structures are maintained at a relatively uniform year-round moisture

content, and are neither over-watered nor allowed to dry and desiccate.

The owner or site maintenance personnel should periodically observe the areas within
and around the site for indications of rodent activity and soil instability. The owner or site
maintenance personnel should also implement an aggressive program for controlling the

rodent activity in the general area.

Construction Observation and Testing

1.

It must be recognized that the recommendations contained in this report are based on a
limited number of borings and rely on continuity of the subsurface conditions
encountered. It is assumed that the geotechnical engineer will be retained to provide
consultation during the design phase, to review final plans once they are available, to
interpret this report during construction, and to provide construction monitoring in the

form of testing and observation.

At a minimum, the geotechnical engineer should be retained to provide:

e Review of final grading, utility, and foundation plans

e Professional observation during grading, foundation excavations, and trench
backfill

e Oversight of compaction testing during grading

e Oversight of special inspection during grading
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3. Special inspection of grading should be provided as per Section 1705.6 and CBC Table
1705.6 (CBSC, 2019). The special inspector should be under the direction of the
geotechnical engineer. Special inspection of the following items should be provided by

the special inspector.

e Stripping and clearing of vegetation

e Overexcavation to the recommended depths

e Scarification, moisture conditioning, and compaction of the soil
e Fill quality, placement, and compaction

e Utility trench backfill

e Retaining wall drains and backfill

e Foundation excavations

e Subgrade and AB compaction and proofrolling

4. A program of quality control should be developed prior to beginning grading. The
contractor or project manager should determine any additional inspection items required

by the architect/engineer or the governing jurisdiction.

5. Locations and frequency of compaction tests should be as per the recommendation of
the geotechnical engineer at the time of construction. The recommended test location
and frequency may be subject to modification by the geotechnical engineer, based upon
soil and moisture conditions encountered, size and type of equipment used by the

contractor, the general trend of the results of compaction tests, or other factors.

6. A preconstruction conference among the owner, the geotechnical engineer, the County
of San Luis Obispo, the special inspector, the architect/engineer, and contractors is
recommended to discuss planned construction procedures and quality control

requirements.

7. The geotechnical engineer should be notified at least 48 hours prior to beginning

construction operations. If Earth Systems Pacific is not retained to provide construction
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observation and testing services, it shall not be responsible for the interpretation of the

information by others or any consequences arising therefrom.

8.0 CLOSURE

Our intent was to perform the investigation in a manner consistent with the level of care and skill
ordinarily exercised by members of the profession currently practicing in the locality of this
project under similar conditions. No representation, warranty, or guarantee is either expressed
or implied. This report is intended for the exclusive use by the client as discussed in the “Scope

of Services” section. Application beyond the stated intent is strictly at the user's risk.

This report is valid for conditions as they exist at this time for the type of project described herein.
The conclusions and recommendations contained in this report could be rendered invalid, either
in whole or in part, due to changes in building codes, regulations, standards of geotechnical or

construction practice, changes in physical conditions, or the broadening of knowledge.

If changes with respect to the project become necessary, if items not addressed in this report are
incorporated into plans, or if any of the assumptions used in the preparation of this report are
not correct, this firm shall be notified for modifications to this report. Any items not specifically
addressed in this report should comply with the CBC of other applicable standards, and the

requirements of the governing jurisdiction.

The preliminary recommendations presented in this geotechnical report are based upon the
geotechnical conditions encountered at the site, and may be augmented by additional
requirements of the client, or by additional recommendations provided by the geotechnical

engineer based on peer or jurisdiction reviews, or conditions exposed at the time of construction.

This document, the data, conclusions, and recommendations contained herein are the property
of Earth Systems Pacific. This report shall be used in its entirety, with no individual sections
reproduced or used out of context. Copies may be made only by Earth Systems Pacific, the client,
and the client’s authorized agents for use exclusively on the subject project. Any other use is

subject to federal copyright laws and the written approval of Earth Systems Pacific.
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Thank you for this opportunity to have been of service. If you have any questions, please feel

free to contact this office at your convenience.

End of Text
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APPENDIX A
Figure 1 — Site Vicinity Map
Figure 2 — Exploration Location Map
Boring Log Legend

Boring Logs (ESP, 2017 and this report)
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UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D 2487)

g GROUP
Earth Systems Pacific| phisians | SvnBoL TYPICAL DESCRIPTIONS

GW WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES, LITTLE OR
NO FINES

GP POORLY GRADED GRAVELS, OR GRAVEL-SAND
MIXTURES, LITTLE OR NO FINES

GM SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURES, NON-PLASTIC
FINES

LS

BORING
LOG
LEGEND

GC CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES, PLASTIC
FINES

SW | WELL GRADED SANDS, GRAVELLY SANDS, LITTLE OR NO FINES
SP POORLY GRADED SANDS OR GRAVELLY SANDS, LITTLE OR NO
FINES

SIEVE SIZE

IS LARGER THAN #200

MORE THAN HALF OF MATERIAL

SM | SILTY SANDS, SAND-SILT MIXTURES, NON-PLASTIC FINES

FINE GRAINED SOILS | COARSE GRAINED SOI

SAMPLE / SUBSURFACE GRAPH. SC |CLAYEY SANDS, SAND-CLAY MIXTURES, PLASTIC FINES
SYMBO!
WATER SYMBOLS ML | INORGANIC SILTS AND VERY FINE SANDS, SILTY OR CLAYEY
FINE SANDS OR CLAYEY SILTS WITH SLIGHT PLASTICITY
CALIFORNIA MODIFIED - 2 CL | INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, GRAVELLY
T, LAYS, SANDY CLAYS, SILTY CLAYS, LEAN CLAY
STANDARD PENETRATION TEST (SPT) ‘ b SN
k¢ OL | ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW F-— -
2z, PLASTICITY [== -
SHELBY TUBE L OL G MH |INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS FINE SANDY|
SULK O fou OR SILTY SOILS, ELASTIC SILTS
- w
235 | CH |INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
SUBSURFACE WATER ! (o3
DURING DRILLING X e OH |QRGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY, ORGANIC
SUBSURFACE WATER z *
AFTER DRILLING = PT | PEAT AND OTHER HIGHLY ORGANIC SOILS
OBSERVED MOISTURE CONDITION
DRY SLIGHTLY MOIST MOIST VERY MOIST ‘ WET (SATURATED)
CONSISTENCY
COARSE GRAINED SOILS FINE GRAINED SOILS
BLOWS/FOOT BLOWS/FOOT
SPT CASANIPLER DESCRIPTIVE TERM 7 A SAVPLER DESCRIPTIVE TERM
0-10 0-16 LOOSE 02 0-3 VERY SOFT
11-30 17-50 MEDIUM DENSE 34 47 SOFT
31-50 51-83 DENSE 5.8 813 MEDIUM STIFF
OVER 50 OVER 83 VERY DENSE 915 1425 STIFF
16-30 26-50 VERY STIFF
OVER 30 OVER 50 HARD
GRAIN SIZES
U.S. STANDARD SERIES SIEVE ‘ CLEAR SQUARE SIEVE OPENING
# 200 # 40 #10 #4 3/4" 3" 12"
SAND GRAVEL
SILT & CLAY COBBLES BOULDERS
FINE MEDIUM COARSE FINE ‘ COARSE
TYPICAL BEDROCK HARDNESS
MAJOR DIVISIONS TYPICAL DESCRIPTIONS
CORE, FRAGMENT, OR EXPOSURE CANNOT BE SCRATCHED WITH KNIFE OR SHARP PICK; CAN ONLY BE CHIPPED
EXTREMELY HARD WITH REPEATED HEAVY HAMMER BLOWS
VERY HARD CANNOT BE SCRATCHED WITH KNIFE OR SHARP PICK; CORE OR FRAGMENT BREAKS WITH REPEATED HEAVY
HAMMER BLOWS
HARD CAN BE SCRATCHED WITH KNIFE OR SHARP PICK WITH DIFFICULTY (HEAVY PRESSURE); HEAVY HAMMER BLOW

REQUIRED TO BREAK SPECIMEN

MODERATELY HARD CAN BE GROOVED 1/16 INCH DEEP BY KNIFE OR SHARP PICK WITH MODERATE OR HEAVY PRESSURE; CORE
OR FRAGMENT BREAKS WITH LIGHT HAMMER BLOW OR HEAVY MANUAL PRESSURE

SOFT CAN BE GROOVED OR GOUGED EASILY BY KNIFE OR SHARP PICK WITH LIGHT PRESSURE, CAN BE SCRATCHED WITH
FINGERNAIL; BREAKS WITH LIGHT TO MODERATE MANUAL PRESSURE
VERY SOFT CAN BE READILY INDENTED, GROOVED OR GOUGED WITH FINGERNAIL, OR CARVED WITH KNIFE; BREAKS WITH

LIGHT MANUAL PRESSURE

TYPICAL BEDROCK WEATHERING

MAJOR DIVISIONS TYPICAL DESCRIPTIONS

FRESH NO DISCOLORATION, NOT OXIDIZED

DISCOLORATION OR OXIDATION IS LIMITED TO SURFACE OF, OR SHORT DISTANCE FROM, FRACTURES: SOME
SLIGHTLY WEATHERED | Fg| DSPAR CRYSTALS ARE DULL

MODERATELY DISCOLORATION OR OXIDATION EXTENDS FROM FRACTURES, USUALLY THROUGHOUT; Fe-Mg MINERALS ARE
WEATHERED "RUSTY", FELDSPAR CRYSTALS ARE "CLOUDY"

g/masters/Boring Log Legend121714.dwg

DISCOLORATION OR OXIDATION THROUGHOUT; FELDSPAR AND Fe-Mg MINERALS ARE ALTERED TO CLAY
INTENSELY WEATHERED | T5'SOME EXTENT, OR CHEMICAL ALTERATION PRODUCES IN SITU DISAGGREGATION

draftin

DECOMPOSED DISCOLORATION OR OXIDATION THROUGHOUT, BUT RESISTANT MINERALS SUCH AS QUARTZ MAY BE UNALTERED;
FELDSPAR AND Fe-Mg MINERALS ARE COMPLETELY ALTERED TO CLAY




Earth Systems Pacific

Baring No. 1

LOGGED BY: PWM PAGE 1 OF 1
DRILL RIG: Mobile B-53 JOB NO.: SL-18135-SA
AUGER TYPE: 6" Hollow Stem DATE: 08/14/2017
2 CANADA RANCH PROPERTY EAHIPLE DATA
T_| €| 3| EastofHetrick Avenue and Cherokee Place I E w .
& 810 [ 2| Nipomo Area of San Luis Obispo County,CA| S~ |suw|2 g gz
81812 ’ £8 |i:|EE|GE| 3¢
(2] X < - ~ = = 1
> o] m
) SOIL DESCRIPTION = |° |x |2 :
_‘_’ SP- [ ['[::] POORLY GRADED SAND WITH SILT: light brown, dry,
. SM|f-['| loose
2 L
T 2 3
- L slightly moist
4
& NHHE 3
o i e —— 088 1 @ ®
[}
T
8
R U |
= 1. moist g
1_0 [ gray mottled orange, trace clay 108503 . 1113
11
,
.
:
- 1) 6
-1 1 15.0-16.5 7
1_5 -I:]'l:|| orange-brown, clay ends . 7
18
.
"
&
: Lk 6
& 111 200215 | @ -
21
.
s
"
.
_ End of Boring @ 25.0'
2 No Subsurface Water Encountered

LEGEND: WM Ring Sample ({) Grab Sample [J Shelby Tube Sample @) SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling
Subsurface conditions may differ at other locations and times



Earth Systems Pacific

Boring No. 2

LOGGEE? BY: PWM PAGE 1 OF 2
DRILL RIG: Mobile B-53 JOB NO.: SL-18135-SA
AUGER TYPE: 6" Hollow Stem DATE: 08/14/2017
7] CANADA RANCH PROPERTY ol AL
T _|S g’ East of Hetrick Avenue and Cherokee Place 2 " e m -
% 2| o | = |Nipomo Area of San Luis Obispo County, CA S = Fuwl 2[5 2=
°T18 15 =% |Is| &g |G2| 3¢
(%24 g < - ~ = =0
> @] o
> SOIL DESCRIPTION = Tl | = >
_: SM SILTY SAND: brown, dry loose
2
i I Ea?g;-t)_roWn.,-sﬁg‘ ﬁﬁy_msist
4
- 2
s 5065 | @ 1
; 2
7
* [sp- [|TI'] POORLY GRADED SAND WITH SILT: yellow-brown, |
] SMy| ||| moist
- 1L 3
0 HNHR 100115 | @ 4
"
P
T light brown, medium dense
14
p
.
"
"
.
= FNEH 4
- 11 200215 | @ : -
21
&
=
"
:
=

LEGEND: @M Ring Sample () Grab Sample [ Shelby Tube Sample ~ @) SPT
NOTE: This log of subsurface conditions is a simpiification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times,



Earth Systems Pacific

. Boring No. 2
LOGGED BY: PWM PAGE 2 OF 2

DRILL RIG: Mobile B-53 JOB NO.; SL-18135-SA
AUGER TYPE: 6" Hollow Stem DATE: 08/14/2017
SAMPLE DATA
2 . CANADA RANCH PROPERTY
Eo 3 2 East of Hetrick Avenue and Cherokee Place 2 w % W 2
EQJ 8| a £ | Nipomo Area of San Luis Obispo County,CA | S5 g Wlze | 25 o
Q1w w o laa |w 04
%) < < ~ ~ 1|3 =0
. > @] om
> SOIL DESCRIPTION < Clz |3 &
—2,7 SSPM 1. F{:] POORLY GRADED SAND WITH SILT: as above
28
= FaME 5
. TN i/ -] e 30.0-31.5 . 7
- L[:|-|:| light brown mottled orange, some clayey sand lenses ~1" 9
3 L thick
32
»
“
W I
§ trace clay
8
o
38
J,
4_0 CLAYEY SAND: brown, moist, medium dense
41
@
43
"
‘f SP| . /| POORLY GRADED SAND: light brown, moist, medium
P -~ | dense
.
49
"
- End of Boring @ 50.0'
51 No Subsurface Water Encountered
5-2
"

LEGEND: WM Ring Sample () Grab Sample [ Shelby Tube Sample @) SPT

NOTE: This log of subsurface conditions is a simptification of actual conditions encountered. It applies at the location and time of drilling
Subsurface conditions may differ at other locations and times
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Boring No. 3

LOGGED BY: PWM PAGE 1 OF 1
DRILL RIG: Mobile B-53 JOB NO.: SL-18135-SA
AUGER TYPE: 6" Hollow Stem DATE: 08/14/2017
2 CANADA RANCH PROPERTY SAMPLE DATA
T .| 5| g | Eastof Hetrick Avenue and Cherokee Place . N - w .
& 8|9 | 2| Nipomo Area of San Luis Obispo County,CA| S$- |Zuw| 2 g 5 _ Q=
we § = 58 |3F| 88 |6 S
E < S o ouw
> SOIL DESCRIPTION = 1z | = &
_f SP | " .. .| POORLY GRADED SAND: orange-brown, dry, loose,
i | trace silt
:
A IR e
- slightly moist
= 1
5 5.0-6.5 . 2
- 1
8
,
"
k] o e e —— —— — — . —
B yellow brown 2
1 : 100-115 |@ 4
_ S 5
1
"
I ! .
_ medium dense
14
_ 4
I (T 15.0-16.5 8
1.5 .| light yellow brown . 9
16
.
1;
:
- : 6
» e 200215 | @ 5
21
&
&
"
-
_ End of Boring @ 25.0'
2 No Subsurface Water Encountered

LEGEND: WMl Ring Sample () Grab Sample [ Shelby Tube Sample (@) SPT
NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.
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Boring No. 4
LOGGED BY: A. Flynn PAGE 1 OF 2
DRILL RIG: Mobile B-53 with Automatic Hammer JOB NO.: 304746-001
AUGER TYPE: 6" Hollow Stem DATE: 7/27/2021
DANA RESERVE SAMPLE DATA
2 . Northwest of North Frontage Road -
Eol o] Q Nipomo Area of San Luis 2 w |5 2 nZ
o 3 O s - - - >SS = W %) =) -
We | | £ Obispo County, California & Lo | 55 | FPe S o0
a ol & we 2r|loe |2 S
%) > ©) &)
> SOIL DESCRIPTION = x = *
—o
_ |SP POORLY GRADED SAND: pale brown, loose,
1 slightly moist 00-50 | O
2
3
f |~ T 7] Tight yellowish brown ~— 4
5 5.0-6.5 | 96.7 2.5 6
- 9
6 50-10.0 [ O
7
8
f "~ T~ T medium dense, moist ~ 4
10 10.0-115| Wm | 105.0( 5.0 8
- 11
"' ISP TJ|T POORLY GRADED SAND WIiTH SILT: brown, |
12 SM medium dense, moist
13
14
- 5
"® [$pT " [ POORLY GRADED SAND: yéllowish brown, | 120-16.5 | 11130} 9.0 .
16 medium dense, moist, oxidation staining
17
18
19
- 7
20 ~ 200-215| @ 11
- . 14
2_1 T palebrown — T T T T
22
23
24
25
26

LEGEND: [ Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.
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Boring No. 4
LOGGED BY: A. Flynn PAGE 2 OF 2
DRILL RIG: Mobile B-53 with Automatic Hammer JOB NO.: 304746-001
AUGER TYPE: 6" Hollow Stem DATE: 7/27/2021
DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
Eol o] Q Nipomo Area of San Luis 2 w |5 2 Z
ad| Q=S . . . S = —w ‘£ 3 o=
We | | £ Obispo County, California & Lo | 55 | FPe S o0
a ol & we 2r|loe |2 S
) > ©) &)
> SOIL DESCRIPTION = x |2 .
[ POORLY GRADED SAND: as above
28
29
- 6
3_0 |~ T T mottled brown, Tight brown, yellowish brown 30.0-315 | @ 10 10
31 |
32
33
34
* =T~ 7 groundwater stabilized =
% after drilling
37
38
39
- ! 9
7T T palé brown, dense, wet, = 40.0-415 | @ o
» water encountered during drilling
42
43
44
- 16
4_5 r— T T —Va,y—dgnge ——————— 45.0-46.5 . 32 36
46
47
48
49 e — — — -
) dense 15
50 50.0-51.5 | @ 17
- 24
51 .
5_2 End of Boring @ 51.5'
- Subsurface water encountered @ 40.0' during
53 drilling, stabilized at 35.0" after drilling

LEGEND: [ Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.
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Boring No. 5
LOGGED BY: S. Hemmer PAGE 1 OF 2
DRILL RIG: Mobile B-53 with Automatic Hammer JOB NO.: 304746-001
AUGER TYPE: 6" Hollow Stem DATE: 7/27/2021
DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
Eol o] Q Nipomo Area of San Luis 2 w |5 2 Z
ad| Q=S . . . S = —w ‘£ 3 o=
We | | £ Obispo County, California & Lo | 55 | FPe S o0
a ol & we 2r|loe |2 S
) > ©) &)
> SOIL DESCRIPTION = x = *
—0 =
_ | SP POORLY GRADED SAND: brown, loose, slightly
1 moist 00-50 | O
2
3
4
- . 2
f F—T— _|Ig_hﬁf)E)VVn ——————— 50-6.5 Il | 102.1| 2.8 4 o
6
7
? |~ T~1 Tight yellowish brown ~—
9
- 4
S S o T A 10.0-115 | mm | 993 | 43 5 "
1
1_2 |~ T dark yellowish brown, dense, some oxidation
13 staining
14 A
- 11
15 15.0-165| W | 113.1 | 13.1 21
- 31
16
1'7 |~ T~ Tight brown, medium dense
18
19
- 5
20 ~ 200-215| @ 11
- . 14
21
22
23
24
25
26

LEGEND: [ Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.
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Boring No. 5
LOGGED BY: S. Hemmer PAGE 2 OF 2
DRILL RIG: Mobile B-53 with Automatic Hammer JOB NO.: 304746-001
AUGER TYPE: 6" Hollow Stem DATE: 7/27/2021
DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
c2l 3|8 Nipomo Area of San Luis 2 w |G & 0z
o Q > . - = S o = W Z = S5 ; =
We | | £ Obispo County, California & Lo|l 55 | ms ©
a ol & we 2r|loe |2 S
) > ©) &)
> SOIL DESCRIPTION = x |2 -
[ POORLY GRADED SAND: as above
28
29
- 9
30 30.0-315| @ 11
- 12
31 ;
o | [ ] palebrown "
33
34
* =T~ 7 groundwater stabilized =
% after drilling
37
38
3-9 F——t—_-—————————— !
dense, wet, =
- . - 15
0 water encountered during drilling 400-415 . 21
- : 27
41
42
“ I™T77 medumdense
44
- 7
45 450-465| @ 13
- 17
46
47
48
49 e — — — -
) dense 16
50 50.0-51.5 | @ 24
- 20
51 .
5_2 End of Boring @ 51.5'
- Subsurface water encountered @ 39.0' during
53 drilling, stabilized at 35.0" after drilling

LEGEND: [ Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

LOGGED BY: A. Flynn
DRILL RIG: Mobile B-53 with Automatic Hammer
AUGER TYPE: 6" Hollow Stem

Boring No. 6

PAGE 1 OF 1

JOB NO.: 304746-001
DATE: 7/28/2021

DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
c2l 3|8 Nipomo Area of San Luis 3 w | g W 0z
el |2 Obispo County, California £ Ii| 55 |Re g o
i S ) TS z2x|loce | e O
) - ) > ©) o
SOIL DESCRIPTION = x |2 .
—0 T
_ |SP POORLY GRADED SAND: light brown, loose,
1 slightly moist 00-50 | O
2
3
4
- 2
5 5.0-6.5 Il | 98.1 1.8 4
- 6
6
7
8 .
. | 1] vellowishbrown
- 4
1_0 "~ T T medium dense, moist 10.0-115| mm | 101.3 | 4.2 7 "
"
12
13
14
- 4
15 15.0-165 | @ 8
- 9
16
1_7 End of Boring @ 16.5'
- No subsurface water encountered
18
19
20
21
22
23
24
25
26
LEGEND: Il Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.

Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

LOGGED BY: A. Flynn
DRILL RIG: Mobile B-53 with Automatic Hammer
AUGER TYPE: 6" Hollow Stem

Boring No. 7

PAGE 1 OF 1

JOB NO.: 304746-001
DATE: 7/28/2021

DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
c2l 3|8 Nipomo Area of San Luis < |y, = % 0z
el |2 Obispo County, California z % 1a| %5 |2 2o
a7 3| o we [Z2>| 58| e Qux
E = o) w
) ) > ©) o
SOIL DESCRIPTION = x |2 .
_? SP POORLY GRADED SAND: dark yellowish brown, 00-50 O
. loose, slightly moist ’ '
2
3
4
- 7
f T T T mediumdense ~ "~ 50-6.5 Il | 1084 | 3.6 12 )1
6
7
8
. | 1 -] Tigntyellowishbrown
- 7
10 10.0-115| mm | 1248 2.2 11
- 16
"
12
13
14
- 7
15 15.0-165 | @ 8
- 11
16
1_7 End of Boring @ 16.5'
- No subsurface water encountered
18
19
20
21
22
23
24
25
26
LEGEND: Il Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.

Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

LOGGED BY: A. Flynn

DRILL RIG: Mobile B-53 with Automatic Hammer

AUGER TYPE: 6" Hollow Stem

Boring No. 8

PAGE 1 OF 1

JOB NO.: 304746-001
DATE: 7/28/2021

DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
c2l 3|8 Nipomo Area of San Luis 3 w | g W 0z
welg|s Obispo County, California £ Ii| 55 |Re g o
Q| w e 2r|loe |2 S
) ) > ©) o
SOIL DESCRIPTION = x |2 -
—0 o
_ | SP POORLY GRADED SAND: brown, loose, slightly
1 moist 00-40 | O
2
3
4 Fp—t =g ————— — — — =
) light brown 3
5 50-65 [ W | 993 | 2.6 5
- 8
6
7
8
A R T Tlight yellowish brown, medium dense
- 4
10 10.0-115( mm | 107.7 | 4.0 8
- 11
"
12
13
" T T T Tyellowishbrown — — — © 6
15 15.0-165( mm | 1075 35 11
- 16
16
17
18
19
- 5
20 200-215| @ 9
- 12
21
22
23
24
- N —m—mgmmmr e ———— 7
s L— L. | /“oxidation staining 250-265 | @ 10
- F 14
26 End of Boring @ 26.5'
- No subsurface water encountered
LEGEND: Il Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.

Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

Boring No. 9
LOGGED BY: A. Flynn PAGE 1 OF 2
DRILL RIG: Mobile B-53 with Automatic Hammer JOB NO.: 304746-001
AUGER TYPE: 6" Hollow Stem DATE: 7/28/2021
DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
c2l 3|8 Nipomo Area of San Luis 2 w |G & 0z
o Q > . - = S o = W Z = S5 ; =
We | | £ Obispo County, California & Lo|l 55 | ms ©
a ol & we 2r|loe |2 S
) > ©) &)
B SOIL DESCRIPTION = |3 -
L o .
_ |SP POORLY GRADED SAND: reddish brown, loose,
1 slightly moist 00-50 | O
2
3
4
- 5
* [T T “yellowish brown, mediam dense 50-65 | mm | 9.0 | 3.7 ®
6 50-10.0 [ O
7
8
9
- 5
10 10.0-11.5| W | 99.0 2.4 9
- 12
1"
12
13
14
- 5
15 15.0-16.5| W | 1049 2.7 11
- 14
16
17
18
19
- 5
20 : 200-215| @ 9
- . 14
21
22
23
24
25
26

LEGEND: [ Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

Boring No. 9
LOGGED BY: A. Flynn PAGE 2 OF 2
DRILL RIG: Mobile B-53 with Automatic Hammer JOB NO.: 304746-001
AUGER TYPE: 6" Hollow Stem DATE: 7/28/2021
DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
Eol o] Q Nipomo Area of San Luis 2 w |5 2 nZ
o 3 O s - - - >SS = W %) =) -
We | | £ Obispo County, California & Lo | 55 | FPe S o0
a ol & we 2r|loe |2 S
) > ©) &)
B SOIL DESCRIPTION = x |2 -
[ POORLY GRADED SAND: as above
28
29
- 7
30 30.0-315| @ 11
- ‘ 12
3} |~ 17" oxidation staining™ =~
32
33
34
35
36
37
38
3_9 |~ T T Tight yellowish brown ~ 8
40 400-415| @ 12
- : 15
41
42
43
44
45
46
47
48
49 e e e e e
) yellowish brown 7
50 50.0-51.5 | @ 12
- 13
51 .
5_2 End of Boring @ 51.5'
- No subsurface water encountered
53

LEGEND: [ Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

LOGGED BY: A. Flynn
DRILL RIG: Mobile B-53 with Automatic Hammer
AUGER TYPE: 6" Hollow Stem

Boring No. 10

PAGE 1 OF 1

JOB NO.: 304746-001
DATE: 7/28/2021

DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
c2l 3|8 Nipomo Area of San Luis 3 w | g W 0z
el |2 Obispo County, California £ Ii| 55 |Re g o
i S ) TS z2x|loce | e O
) - ) > ©) o
SOIL DESCRIPTION = x |2 *
L o .
_ |SP POORLY GRADED SAND: light brown, loose,
1 slightly moist 00-50 | O
2
3
4
- 3
5 50-6.5 N (1017 1.1 5
- 6
6
7
8
° [T T Tightyellowish brown, medium dense 4
10 10.0-115| mm | 1021 | 2.2 8
- 10
"
12
13
[T [ Toose
14
- 2
15 15.0-165 | @ 4
- 4
16
1_7 End of Boring @ 16.5'
- No subsurface water encountered
18
19
20
21
22
23
24
25
26
LEGEND: Il Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.

Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

LOGGED BY: A. Flynn
DRILL RIG: Mobile B-53 with Automatic Hammer
AUGER TYPE: 6" Hollow Stem

Boring No. 11

PAGE 1 OF 1

JOB NO.: 304746-001
DATE: 7/28/2021

DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
c2l 3|8 Nipomo Area of San Luis 3 w | g W 0z
el |2 Obispo County, California £ Ii| 55 |Re g o
i S ) TS z2x|loce | e O
) - ) > ©) o
SOIL DESCRIPTION = x |2 -
BE POORLY GRADED SAND: brown, medium
. dense, slightly moist
2
3
4
- 4
5 50-6.5 I | 110.2| 3.1 9
- 17
6
7
8
9
- 7
10 100-115( mm | 1056 1.6 11
- 15
S I N R A
12
13
14
- 4
15 15.0-165 | @ 6
- 9
16
1_7 End of Boring @ 16.5'
- No subsurface water encountered
18
19
20
21
22
23
24
25
26
LEGEND: Il Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.

Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

LOGGED BY: A. Flynn

DRILL RIG: Mobile B-53 with Automatic Hammer

AUGER TYPE: 6" Hollow Stem

Boring No. 12

PAGE 1 OF 1

JOB NO.: 304746-001
DATE: 7/28/2021

DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
c2l 3|8 Nipomo Area of San Luis 3 w | g W 0z
welg|s Obispo County, California £ Ii| 55 |Re g o
Q| w e 2r|loe |2 S
) ) > ©) o
SOIL DESCRIPTION = x |2 .
_? SP POORLY GRADED SAND: dark yellowish brown, 00-50 O
. loose, slightly moist ’ '
2
3
4
- 7
f T T T mediumdense ~ "~ 50-6.5 Il | 110.0| 3.7 11 5
6
7
8
* [T~ T yellowishbrown — — ~ ~ .
L i ey 10.0-11.5 | W [ 1055| 4.5 9 »
"
12
13
14
- 7
1_5 F—T =T —Smmly—nﬁgt —————— 15.0-165| Wm | 101.1 | 3.9 14 7
16
17
18
19
- 5
20 200-215| @ 8
- 11
21
22
23
24
- 6
2 25.0-265| @ 10
- F 15
26 End of Boring @ 26.5'
- No subsurface water encountered
LEGEND: Il Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.

Subsurface conditions may differ at other locations and times.






APPENDIX B

Laboratory Test Results






Dana Reserve 304746-001

MOISTURE-DENSITY COMPACTION TEST ASTM D 1557-12 (Modified)
PROCEDURE USED: A August 26, 2021
PREPARATION METHOD: Moist Boring #4 @ 0.0 - 5.0'
RAMMER TYPE: Mechanical Pale Brown Poorly Graded Sand (SP)

SPECIFIC GRAVITY: 2.65 (assumed)

SIEVE DATA: MAXIMUM DRY DENSITY: 106.4 pcf
Sieve Size % Retained (Cumulative) OPTIMUM MOISTURE: 11.6%

3/4" 0
3/8" 0
#4 0

115

7

114

113

112

111

110

109

108 \

107

105

104 \

N
103 \

DRY DENSITY, pcf

101

100

99

98
97 A\

96 \

95

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

MOISTURE CONTENT, percent

Compaction Curve =77 77 Zero Air Voids Curve



Dana Reserve

BULK DENSITY TEST RESULTS

304746-001

ASTM D 2937-17 (modified for ring liners)

August 26, 2021

BORING DEPTH MOISTURE WET DRY
NO. feet CONTENT, % DENSITY, pcf DENSITY, pcf
4 6.0-6.5 2.5 99.1 96.7
4 11.0-115 5.0 110.2 105.0
4 16.0-16.5 9.0 123.2 113.0
5 6.0-6.5 2.8 105.0 102.1
5 11.0-115 4.3 103.6 99.3
5 16.0-16.5 13.1 127.9 1131
6 6.0-6.5 1.8 99.9 98.1
6 11.0-115 4.2 105.6 101.3
7 6.0-6.5 3.6 112.3 108.4
7 11.0-11.5 2.2 127.5 124.8
8 6.0-6.5 2.6 101.9 99.3
8 11.0-115 4.0 112.0 107.7
8 16.0-16.5 3.5 111.3 107.5
9 6.0-6.5 3.7 99.5 96.0
9 11.0-115 2.4 101.4 99.0
9 16.0-16.5 2.7 107.7 104.9
10 6.0-6.5 1.1 102.8 101.7
10 11.0-115 2.2 104.3 102.1
11 6.0-6.5 3.1 113.6 110.2
11 11.0-115 1.6 107.3 105.6
12 6.0-6.5 3.7 1141 110.0
12 11.0-115 4.5 110.3 105.5
12 16.0-16.5 3.9 105.0 101.1



Dana Reserve 304746-001

PARTICLE SIZE ANALYSIS ASTM D 422-63/07; D 1140-017

Boring #4 @ 0.0 - 5.0' August 26, 2021
Poorly Graded Sand (SP)
Cu=14;Cc=0.9

Sieve size % Retained % Passing
#200 (75-pum) 94.3 5.7
U. S. STANDARD SIEVE OPENING IN INCHES U. S. STANDARD SIEVE NUMBERS
200
100

00 LI

80

70

60 LI

50 LIt

40

PERCENT PASSING

30

20 L1t

10

100 10 1 0.1 0.01
GRAIN SIZE, mm



Dana Reserve

DIRECT SHEAR

304746-001

ASTM D 3080/D3080M-11 (modified for consolidated, undrained conditions)

Boring #4 @ 0.0 - 5.0
Poorly Graded Sand (SP)
Compacted to 90% RC, saturated

SHEAR vs. NORMAL STRESS

August 26, 2021

INITIAL DRY DENSITY: 95.7 pcf
INITIAL MOISTURE CONTENT: 11.6 %

PEAK SHEAR ANGLE (@): 32°
COHESION (C): 167 psf

3,000

2,500

2,000

1,500

SHEAR STRESS, psf

1,000

500

500

1,000 1,500

NORMAL STRESS, psf

2,000

2,500



Dana Reserve 304746-001

DIRECT SHEAR continued ASTM D 3080/D3080M-11 (modified for consolidated, undrained conditions)
Boring #4 @ 0.0 - 5.0 August 26, 2021
Poorly Graded Sand (SP)
Compacted to 90% RC, saturated SPECIFIC GRAVITY: 2.65 (assumed)
SAMPLE NO.: 1 2 3 AVERAGE
INITIAL
WATER CONTENT, % 11.6 11.6 11.6 11.6
DRY DENSITY, pcf 95.7 95.7 95.7 95.7
SATURATION, % 42.3 42.3 42.3 42.3
VOID RATIO 0.727 0.727 0.727 0.727
DIAMETER, inches 2.410 2.410 2.410
HEIGHT, inches 1.00 1.00 1.00
AT TEST
WATER CONTENT, % 20.0 20.0 20.7
DRY DENSITY, pcf 96.5 97.4 99.7
SATURATION, % 74.1 75.8 83.1
VOID RATIO 0.714 0.698 0.658
HEIGHT, inches 0.99 0.98 0.96
2,000
o 1,500
a L=
- 2= 486 psf
7 -~ — — - 971 psf
E L v ps
F 1’000 - i e o s O 1’942 pSf
w 'I'
=2 /
< , T T -
m / — —
: e
500 iwa
ly — |
ll/ ]
yan
0
0.00 0.05 0.10 0.15 0.20 0.25

HORIZONTAL DEFORMATION, inches



Dana Reserve 304746-001

MOISTURE-DENSITY COMPACTION TEST ASTM D 1557-12 (Modified)
PROCEDURE USED: A August 26, 2021
PREPARATION METHOD: Moist Boring #9 @ 0.0-5.0'
RAMMER TYPE: Mechanical Reddish Brown Poorly Graded Sand (SP)

SPECIFIC GRAVITY: 2.65 (assumed)

SIEVE DATA: MAXIMUM DRY DENSITY: 112.3 pcf
Sieve Size % Retained (Cumulative) OPTIMUM MOISTURE: 10.3%

3/4" 0
3/8" 0
#4 0

120 .

119

118 \
117

P

116 A)

115

pd

114
113

12

pd

110
/
109 \

108 / \

107 4 \
106 \

DRY DENSITY, pcf

105

104

103
\

102

101
\

100

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

MOISTURE CONTENT, percent

Compaction Curve ~  ~777° Zero Air Voids Curve



Dana Reserve

DIRECT SHEAR

304746-001

ASTM D 3080/D3080M-11 (modified for consolidated, undrained conditions)

Boring #9 @ 0.0 - 5.0
Poorly Graded Sand (SP)
Compacted to 90% RC, saturated

August 26, 2021

INITIAL DRY DENSITY: 101.1 pcf
INITIAL MOISTURE CONTENT: 10.3 %

PEAK SHEAR ANGLE (@): 37°
COHESION (C): 153 psf

SHEAR vs. NORMAL STRESS

3,000

2,500

2,000 P
o
g /’/
% e
wn
£
2500 ¥
7)) ’ V
o A~
=
=
7)) B //

/]
1,000 0
///
P
//
500 — 4
pd
v
0
0 500 1,000 1,500 2,000 2,500

NORMAL STRESS, psf



Dana Reserve

DIRECT SHEAR continued

304746-001

ASTM D 3080/D3080M-11 (modified for consolidated, undrained conditions)

Boring #9 @ 0.0 - 5.0
Poorly Graded Sand (SP)
Compacted to 90% RC, saturated

August 26, 2021

SPECIFIC GRAVITY: 2.65 (assumed)

SAMPLE NO.: 1 2 3 AVERAGE
INITIAL
WATER CONTENT, % 10.3 10.3 10.3 10.3
DRY DENSITY, pcf 101.1 101.1 101.1 101.1
SATURATION, % 43.0 43.0 43.0 43.0
VOID RATIO 0.635 0.635 0.635 0.635
DIAMETER, inches 2.410 2.410 2.410
HEIGHT, inches 1.00 1.00 1.00
AT TEST
WATER CONTENT, % 18.7 19.2 19.2
DRY DENSITY, pcf 102.3 104.5 106.7
SATURATION, % 80.4 87.2 92.4
VOID RATIO 0.616 0.583 0.550
HEIGHT, inches 0.99 0.97 0.95
2,000
o 1500 P
2 p F e P
A £ 486 psf
7 - — — - 971 psf
E . i ps
= 1,000 // Bt W NN S A 1,942 psf
. / b
m ‘l’ v -
< ] -
=
5} i /
500 +
l,' // // T
i/
/
7
0
0.00 0.05 0.10 0.25

HORIZONTAL DEFORMATION, inches



Dana Reserve 304746-001

RESISTANCE 'R' VALUE AND EXPANSION PRESSURE ASTM D 2844/D2844M-18

August 26, 2021

Boring #9 @ 0.0 - 5.0' Dry Density @ 300 psi Exudation Pressure: 115.8-pcf
Reddish Brown Poorly Graded Sand (SP) %Moisture @ 300 psi Exudation Pressure: 12.0%
R-Value - Exudation Pressure: 63

R-Value - Expansion Pressure: N/A

R-Value @ Equilibrium: 63

EXUDATION PRESSURE
CHART EXPANSION PRESSURE CHART
2.0
90
1.8
80 &
E {3 NENEE NENEE INNEN INNEN SNNEN NEEE ENEEN ANEEE ZANEN NERER
70 A
{ N
‘\.\\ E 1.4
60 9 E
2 1.2
a
g z
EI E 1.0
& 40 2
0.8
:
30 =
= 06
~
=
>
& S
10 0.2
0 0.0
800 700 600 500 400 300 200 100 0 00 02 04 06 08 10 12 14 16 18 20

EXUDATION PRESSURE, psi COVER THICKNESS BY EXPANSION PRESSURE, ft



Dana Reserve 304746-001

CONSOLIDATION TEST ASTM D 2435/D2435M-11(2020)

August 26, 2021
Boring #6 @ 6.0 - 6.5' DRY DENSITY: 99.7 pcf
Poorly Graded Sand (SP) MOISTURE CONTENT: 1.8%
Ring Sample SPECIFIC GRAVITY: 2.65 (assumed)

INITIAL VOID RATIO: 0.660

VOID RATIO vs. NORMAL PRESSURE DIAGRAM
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Dana Reserve

CONSOLIDATION TEST

304746-001

ASTM D 2435/D2435M-11(2020)

Boring #10 @ 6.0 - 6.5'
Poorly Graded Sand (SP)

Ring Sample

0.700

0.650

0.600

O =0 <

0.550

0.500

O == p» &

0.450

0.400

August 26, 2021

DRY DENSITY: 101.7 pcf

MOISTURE CONTENT: 1.1%

SPECIFIC GRAVITY: 2.65 (assumed)
INITIAL VOID RATIO: 0.627
VOID RATIO vs. NORMAL PRESSURE DIAGRAM
= calculated |initial vaid rati
Safurated
® °
[ ]
0.
(X
.
hd 3 ® e
0.1 1 10

VERTICAL EFFECTIVE STRESS, ksf
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APPENDIX C

Corrosion Evaluation Report by CERCO Analytical, Inc.






CERCO

analytical

Client: Earth Systems Pacific 1100 Willow Pass Court, Suite A
Client's PrOjeCt No.: 304746-001 Concord, CA 94520_-] 006
Client's Project Name: Dana Reserve 925 462 2771 Fax. 925 462 2775
Date Samp}ed: 07/27-28/21 www.cercoanalytical.com
_Date Received: 6-Aug-21
Matrix: Soil
Authorization: Transmittal on 8/3/2021 Date of Report: 17-Aug-2021
Resistivity
Redox Conductivity (100% Saturation) Sulfide Chloride Sulfate
Job/Sample No. Sample LD. (mV) pH (umhos/cm)* (ohms-cm) (mg/kg)* (mg/kg)* (mg/kg)*
2108010-001 B-4 @ 0-5' 460 6.66 - 23,000 - N.D. N.D.
2108010-002 B-9 @ 0-5' 440 6.11 - 50,000 - N.D. N.D.
Method: ASTM D1498 { ASTM D4972 ASTM D1125M ASTM G57 ASTM D4658M ASTM D4327 ASTM D4327
Reporting Limit: - - 10 - - 50 15 ’ 15
Date Analyzed: ~ 13-Aug-2021 | 13-Aug-2021 - 11-Aug-2021 - 13-Aug-2021 13<Aug-2021

ey

Cheryl McMillen ""
Laboratory Dlrector

* Results Reported on "As Received" Basis
N.D. =None detected

Quality Control Summary - All laboratory quality control parameters were found to be within established limits

Page No. 1



17 August, 2021

Job No. 2108010
Cust. No.12651

CERCO

@janalytical

4

1100 Willow Pass Court, Suite A
Concord, CA 94520-1006

925462 2771 Fax. 925 462 2775
www.cercoanalytical.com

'\

Mr. Phillip Madrid, PE
Earth Systems Pacific

2049 Preisker Lane, Suite E
Santa Maria,, CA 93454

Subject: Project No.: 304746-001
Project Name: Dana Reserve
Corrosivity Analysis — ASTM Test Methods

Dear Mr. Madrid:

Pursuant to your request, CERCO Analytical has analyzed the soil samples submitted on Aug 6, 2021.
Based on the analytical results, a brief corrosivity evaluation is enclosed for your consideration.

Based upon the resistivity measurements, Sample No. 001 is classified as “mildly corrosive,” and Sample
No. 002 as “negligibly corrosive.” All buried iron, steel, cast iron, ductile iron, galvanized steel and
dielectric coated steel or iron should be properly protected against corrosion depending upon the critical
nature of the structure. All buried metallic pressure piping such as ductile iron firewater pipelines should
be protected against corrosion.

The chloride ion concentrations are none detected at 15 mg/kg.
The sulfate ion concentrations are none detected at 15 mg/kg.

The pH of the soils range from 6.11 to 6.66 which does not present corrosion problems for buried iron,
steel, mortar-coated steel and reinforced concrete structures.

The redox potentials range from 440 to 460-mV and are classified as “noncorrosive,” which is indicative of
aerobic soil conditions.

This corrosivity evaluation is based on general corrosion engineering standards and is non-specific in
nature. For specific long-term corrosion control design recommendations or consultation, please call JDH
Corrosion Consultants, Inc. at (925) 927-6630.

We appreciate the opportunity of working with you on this project. If you have any questions, or if you
require further information, please do not hesitate to contact us.

Very truly yours,
CERCO/ANALYTICAL, 1» ,
J.Darby Howa .E.

President

JDH/jdl
Enclosure



APPENDIX D

Typical Detail A: Pipe Placed Parallel to Foundations






TYPICAL DETAIL A:
PIPE PLACED PARALLEL TO FOUNDATIONS

Compacted backfill T h 2' min.—~

X ‘ TN D

\/\\ /\ iy \\/\\/\

K AR Y,

N | ML

// “sv //

Pipe X\ \ oy T Y

P N AN ﬁ/\\ (\\/
Foundation

Zone of foundation influence
All trench excavation to be
above 1:1 plane as shown .
No excavation allowed
below 1:1 plane as shown

Compacted sand bedding and shading
per project specifications

SCHEMATIC ONLY
NOT TO SCALE

2049 Preisker Lane, Suite E
Earth SyStemS Santa Maria, California 93454
(805) 928-2991 ¢ FAX (805) 928-9253

E-mail: esc@earthsystems.com
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REVISED ENGINEERING GEOLOGY REPORT
DANA RESERVE
NORTHWEST OF NORTH FRONTAGE ROAD
NIPOMO AREA OF SAN LUIS OBISPO COUNTY, CALIFORNIA

September 10, 2021

Prepared for

Mr. Nick Tompkins
NKT Development, LLC

Prepared by
Earth Systems Pacific

2049 Preisker Lane, Suite E
Santa Maria, California 93454

Copyright © 2021



Earth Systems

2049 Preisker Lane, Suite E | Santa Maria, CA 93454 | Ph:805.928.2991 | www.earthsystems.com

September 10, 2021
FILE NO.: 304746-001
Mr. Nick Tompkins
NKT Development, LLC
684 Higuera Street, Suite B
San Luis Obispo, California 93401

PROJECT: DANA RESERVE
NORTHWEST OF NORTH FRONTAGE ROAD
NIPOMO AREA OF SAN LUIS OBISPO COUNTY, CALIFORNIA

SUBJECT: Revised Engineering Geology Report

REF: 1) Proposal for a Geotechnical Engineering and Engineering Geology Report, Dana
Reserve, by Earth Systems Pacific, dated July 15, 2021, Doc. No. SM-2107-025.PRP

2) Review of Geotechnical Feasibility Report, Dana Reserve (APN’s 091-301-073, -030,
-031) Nipomo Area of San Luis Obispo County, by LandSet Engineers, Inc., File No.:
0916-01, dated June 25, 2021

Dear Mr. Tompkins:

In accordance with your authorization of the above-referenced proposal, this engineering geology
report has been prepared for the Dana Reserve project. The project is located at the northwest of
North Frontage Road in the Nipomo area of San Luis Obispo County, California. This report was
revised based on a phone conference with you and your consultants from RRM Design Group and
Urban Planning Concepts.

This report describes the general geologic characteristics, identifies existing and potential geologic
hazards, and discusses the impacts the geologic conditions may have on the project. This report is
also intended to respond to comments by Landset Engineers, Inc. on behalf of the County of San Luis
Obispo (Reference 2). Two bound copies and an electronic copy of this report are being furnished for
your use.

We appreciate the opportunity to have provided services for this project and look forward to working
with you again in the future. If there are any questions concerning this report, please do not hesitate
to contact the undersigned.

Sincerely,
Earth-Systems Pacific

23
CERTIFIED
ENGINEERING

GE

Darrin Hasham, CEG
Associate Geologist

Doc. No. 2108-042.REVGEO/In
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Dana Reserve September 10, 2021
Nipomo Area of San Luis Obispo County, California

1.0 INTRODUCTION

The Dana Reserve project is a planned community that will be constructed within a 288-acre
property. The project is located northwest of North Frontage Road in the Nipomo area of San
Luis Obispo County, California. The property is referred to herein as “the Site”, and the site is

shown on the Site Vicinity Map presented in Appendix A.

We understand portions of the site will be developed with single and multi-family residential
structures, commercial structures, recreation areas, open space, and associated surface and
subsurface improvements. We have assumed that residential and commercial structures will be
one to four stories, will be of wood and steel frame construction, and will utilize Portland cement
concrete (PCC) slabs-on-grade. Masonry and/or concrete retaining walls for sitework and/or
connected to and forming part of the structures are anticipated. Masonry boundary walls and/or
other types of perimeter fencing may also be constructed. Maximum line loads are anticipated
to be approximately 4 kips per linear foot, and maximum point loads are anticipated to be

approximately 40 kips.

We have assumed surface improvements will consist of hot mix asphalt (HMA) and/or PCC
pavement over aggregate base (AB) for vehicles and PCC flatwork for pedestrian use. We have
assumed subsurface improvements will include municipal sewer, water, power, and
communications utilities. Surface runoff will be transmitted to and disposed of into Low Impact
Development (LID) drainage disposal improvements. On-site effluent disposal systems are not

anticipated for this project and are not addressed in this report.

We have assumed the site will be graded to develop the building and surface improvement areas,
to improve access, and to improve drainage. Cuts and fills are anticipated to be on the order 20
feet or less. Cut and fill slopes not exceeding 15 feet in height and inclined at 3:1 or flatter may

also be constructed.
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2.0 SCOPE OF SERVICES

The scope of work for this engineering geology report included a review of available published
geologic and geotechnical information on or near the site, conducting a geotechnical
investigation including soil borings and laboratory testing (ESP, 2021), and preparation of this
report. The analysis and subsequent conclusions were based, in part, upon information provided
by the client and are intended to identify major geologic or geotechnical constraints that might

impact the planned development of the site.

This report and preliminary geotechnical recommendations are intended to comply with the
applicable considerations of the San Luis Obispo County Guidelines for Engineering Geology
Reports (SLO Co, 2013), CGS Note 52 (2013) and Special Publication 117a (CDMG, 2008); and
common engineering geology and geotechnical engineering practice in this area under similar
conditions at this time. The test procedures were performed in general conformance with the
standards noted, as modified by common engineering geology and geotechnical engineering

practice in this area under similar conditions at this time.

3.0 SITE SETTING

The site is an approximately 288-acre parcel located in the Nipomo area of the southwest sector
of San Luis Obispo County, California. The site is northwest of North Frontage Road. Gates along
Hetrick Road, Cherokee Place, and the North Frontage Road provide access to the site. Rural-
residential properties and undeveloped open space form the southeast, southwest, and

northwest site boundaries; US Highway 101 forms the northeast boundary.

The site is located on the eastern part of the Nipomo Mesa. The Nipomo Mesa is a roughly
triangular-shaped area of older sand dunes that are truncated by the Santa Maria Valley to the
south, the Cienega Valley to the northwest, and lap onto the Newsom and Temettate Ridges of

the Sierra Madre Mountains, which are parts of the Santa Lucia Ranges, to the northeast.

The site is generally undeveloped and is covered with a sparse to dense growth of vegetation

consisting mostly of seasonal grasses, brush, and mature oak trees. The ground surface of the
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site generally slopes gently to the northeast towards Nipomo Creek, which flows southeast to
the Santa Maria River through the Nipomo Valley. The approximate central site coordinates from
the USGS website are latitude 35.046 degrees north and longitude 120.503 degrees west, and
the elevation ranges from approximately 415 feet in the southwest to 360 feet in the northeast

(USGS 2021).

NRCS Soil Resource

The Dana Reserve property is mapped by the United States Department of Agriculture (USDA)
Natural Resources Conservation Service (NRCS) as soil units 184 (Oceano sand, 0-9 percent
slopes) and 185 (Oceano sand, 9-30 percent slopes) (NRCS, 2021). Both units are assigned to
Hydrologic Soil Group “A”, indicating a high infiltration rate when thoroughly wet. Both units
also have an irrigated land capability classification of 4s and an unirrigated classification of 6s.
Class 4 soils “have very severe limitations that restrict the choice of plants or that require very
careful management, or both”; Class 6 soils “have severe limitations that make them generally
unsuitable for cultivation and that restrict their use mainly to pasture, rangeland, forestland, or
wildlife habitat” (NRCS, 2021). Map unit 184 is assigned the “Farmland of statewide importance”

classification, while map unit 185 is classified as “Not prime farmland”.

4.0 FIELD AND LABORATORY INVESTIGATIONS

Previous Investigation

In 2017 Earth Systems Pacific (ESP) prepared a Geotechnical Feasibility Report (Reference 3). On
August 14, 2017, five borings were drilled at the site to depths of approximately 5 to 50 feet
below the existing ground surface (bgs). Two of the borings were drilled for infiltration testing,
and the other three borings (designated Nos. 1 through 3) were drilled for exploratory purposes.
The borings were drilled with a Mobile Drill Model B-53 truck mounted drill rig, equipped with a
6-inch outside diameter hollow stem auger and an automatic trip hammer for sampling. The
approximate locations of the exploratory borings are shown on the Exploration Location Map

presented as Figure 2, in Appendix A.

Standard Penetration Tests were conducted at selected depths in the borings (ASTM D 1586-11).
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Soils encountered in the exploratory borings were logged and categorized in general accordance
with the Unified Soil Classification System and ASTM D 2488-09a. Copies of the boring logs can
also be found in Appendix A. In reviewing the boring logs and the legend, the reader should
recognize that the legend is intended as a guideline only, and there are a number of conditions
that may influence the characteristics observed during drilling. These include, but are not limited
to, the presence of cobbles or boulders, cementation, variations in soil moisture, presence of
groundwater, and other factors. Consequently, the logger must exercise judgment in
interpreting soil characteristics, possibly resulting in subsurface descriptions that vary somewhat

from the legend.

Current Investigation

To further characterize the subsurface conditions at the site, nine additional borings (designated
Nos. 4 through 12) were drilled on July 27 through 29, 2021, to depths ranging from 15 to 50 feet
bgs. The borings were drilled with a Mobile Drill Model B-53 truck mounted drill rig, equipped
with a 6-inch outside diameter hollow stem auger and an automatic trip hammer for sampling.
The approximate locations of the borings are shown on the Exploration Location Map presented

as Figure 2, in Appendix A.

Soils encountered in the exploratory borings were logged and categorized in general accordance
with the Unified Soil Classification System and ASTM D 2488-17. Copies of the boring logs can
also be found in Appendix A. In reviewing the boring logs and the legend, the reader should
recognize that the legend is intended as a guideline only, and there are a number of conditions
that may influence the characteristics observed during drilling. These include, but are not limited
to, the presence of cobbles or boulders, cementation, variations in soil moisture, presence of
groundwater, and other factors. Consequently, the logger must exercise judgment in
interpreting soil characteristics, possibly resulting in subsurface descriptions that vary somewhat
from the legend. The reader should also consider the sampler type used when reviewing the

blow counts.
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As the borings were drilled, soil samples were obtained using a 3-inch outside diameter ring-lined
barrel sampler (ASTM D3550-17 with shoe similar to D2937-17). Standard penetration tests (SPT)
using a 2-inch outside diameter split-spoon sampler were also performed in the borings (ASTM

D1586-18) at selected depths. Bulk soil samples were obtained from the auger cuttings.

Ring samples were tested for bulk density per ASTM D2937-17 (modified for ring liners). Two
bulk samples were tested for maximum density and optimum moisture content (ASTM D1557-
12), and a direct shear test (ASTM D3080/D3080M-11) was conducted on each sample after they
were remolded to approximately 90 percent of maximum dry density. A bulk sample was tested
for R-value (ASTM D2844/D2844M-18). Consolidation tests (ASTM D2435/D2435M-11(2020))
were performed on selected ring samples. The laboratory test results are presented in ESP’s

geotechnical engineering report (2021).

5.0 GENERAL SUBSURFACE PROFILE

The subsurface profile observed in the borings generally consisted of layered sand soils with
variable amounts of silt and clay. These soils were generally in a dry to wet condition and ranged
from loose to dense in consistency. Groundwater was encountered during drilling in Boring 4 at
40 feet bgs and at 39 feet bgs in Boring 5; the water level stabilized in both borings at 35 feet bgs
after drilling was completed. Please refer to the boring logs presented in Appendix A for a more

detailed description of the subsurface profile.

6.0 GEOLOGY
Geologic Setting

Regionally, the subject site is located within the Coast Ranges geomorphic province of California,
which are northwest trending mountain ranges that reach a maximum elevation of about 6,000
feet and are generally parallel to the San Andreas fault (CGS 2002). The ranges are formed by an
asymmetrical uplifted block that forms a rugged coastline at the Pacific Ocean and dips eastward
towards the Great Valley province. The Coast Ranges are geologically complex with rocks that
span from middle Mesozoic to late Quaternary in age (GSA 2018). The Nipomo Mesa, is primarily

an area of late Pleistocene sand dunes that are generally inactive and stabilized by vegetation
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and locally dissected by ephemeral streams, map symbol Qoe, however a strip of active sand
dunes (Oceano and Pismo Dunes) are between the Nipomo Mesa and the Pacific Ocean to the
west, as indicated on the Geologic Maps of the Oceano Quadrangle by Holland (2013) and the
Nipomo Quadrangle by Delattre and Wiegers (2014). The mapped geology is consistent with the

soils observed in the borings.

The Santa Lucia Range is bounded between the Pacific Ocean to the west and the Salinas River
to the east (USGS 2021). Structurally, the Santa Lucia Range is bordered on the northeast by the
Rinconada fault zone and to the southwest by Hosgri-San Simeon, Oceanic-West Huasna fault
zone (USGS, 2013). Tectonically, the region is dominated by northwest-trending, faults, which
include the Rinconada, Hosgri-San Simeon, Oceanic-West Huasna and San Luis Range faults

(Lettis and Hall, 1994).

Groundwater
Limited groundwater level data is available for the eastern Nipomo Mesa area but records for
wells located at Nipomo Regional Park located approximately 1 mile south of the site indicate a

depth to groundwater over 250 feet bgs (DWR 2021).

Groundwater was encountered during drilling in Boring 4 at 40 feet bgs and at 39 feet bgs in
Boring 5; the water level stabilized in both borings at 35 feet bgs after drilling was completed.
Groundwater was not encountered in any of our other borings. The groundwater level
encountered in borings 4 and 5 is consistent with groundwater levels reported for a site at the
intersection of Teft Street and Carillo Street, approximately 1 mile southeast of the site
(GeoTracker 2021). The groundwater condition at the eastern part of the site is probably the
result of mounded groundwater proximal to Nipomo Creek and shallower bedrock associated
with the proximity of Temattate Ridge and thinning sediments that lap onto the ridge. The
proximity of the Wilmar Avenue fault (which is part of the San Luis Range So Margin fault system)
depicted on the Regional Geologic Map, Figure 3, may also contribute to the variable depth to

groundwater by creating a step in the bedrock beneath the sand dune deposits.
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Groundwater is not considered to be a limiting factor for the development of the site.

Faulting

Faults are classified by the State of California based on the likelihood of generating ground
motions and surface rupture. The classification system applies to known faults that have been
compiled by numerous researchers through various methods of investigation. The State
evaluates faults with documented ground rupture during the last 11,700 years and considers
them for inclusion in Earthquake Fault Zones requiring investigation (A-P Zones) which
encompass traces of Holocene-active faults, as defined by the State’s Alquist-Priolo Earthquake
Fault Zoning Act (1972). The State’s guidance is intended to prohibit developments and structures

for human occupancy across the trace of active faults.

There are no known Holocene-Active faults on the site that are included in State A-P Zones or
County special studies zones. Other active faults capable of generating strong ground motion are
present in the region but are not included in A-P Zones because they do not meet the criteria of
“sufficiently active and well-defined.” A list of faults within approximately 65 miles of the site is
included in Table 1- Fault Parameters. Note that several faults are presented in the table as
interpretations for fault model (FM) 3.1 and 3.2 as defined by the USGS in the Third California
Earthquake Rupture Forecast (UCERF3 2013); these faults are duplicates and represent different

geometry scenarios for the same fault.

304746-001 7 2108-042.REVGEO



Dana Reserve

Nipomo Area of San Luis Obispo County, California

Table 1 - Fault Parameters

September 10, 2021

Upper | Lower Avg Avg Trace
Seis. Seis. Dip Dip Length | Mean
Fault Section Name Distance Depth | Depth | Angle | Direction Mag
(miles)  (km) (km) (km) | (deg.) (deg.) (km)

San Luis Range (So Margin) FM3.2 0.4 0.7 0 12 45 37 115.0 | 7.10
San Luis Range 2011 CFM, FM3.1 0.7 1.1 0 12 52 na 78.9 7.22
San Luis Range - Oceano 2011 CFM, FM3.1 2.1 3.3 0 12 45 na 21.0 6.64
Los Osos 2011 CFM FM3.1, 3.2 5.6 9.1 0 12 45 208 57.9 6.90
Oceanic-West Huasna FM3.1, 3.2 5.7 9.1 0 7 58 49 121.9 7.13
Casmalia 2011 CFM 10.0 16.1 0 12 75 na 47.9 6.87
San Luis Range - Pecho FM3.1, 3.2 10.5 16.9 0 12 90 na 25.6 6.58
East Huasna 2011 CFM FM3.1, 3.2 12.2 19.6 0 15 90 na 74.0 7.18
Lions Head 2011 CFM FM3.1, 3.2 14.0 22.5 0 12 75 29 65.2 6.70
San Luis Bay 2011 CFM FM3.2 14.7 23.7 0 10 90 na 16.2 6.30
Shoreline FM3.1, 3.2 14.8 23.7 0 12 90 na 22.6 6.52
South Cuyama FM3.1, 3.2 16.5 26.6 0 13.9 33 210 82.7 7.51
Rinconada 2011 CFM FM3.1, 3.2 17.7 28.4 0 8.5 82 233 122.8 | 7.45
Hosgri FM3.1, 3.2 17.8 28.6 0 6.8 80 59 171.2 | 7.25
Hosgri (Extension) FM3.1, 3.2 19.1 30.7 0 7.5 80 79 28.6 6.43
La Panza FM3.1, 3.2 20.6 33.2 0 13.9 51 45 71.9 7.26
Los Alamos 2011 CFM FM3.1, 3.2 22.0 35.5 0 12 30 na 26.9 6.91
San Juan FM3.1, 3.2 27.8 44.8 0 13 90 243 82.1 7.05
Santa Ynez River FM3.1, 3.2 27.9 449 0 12 70 na 72.8 7.09
Morales (West) FM3.1, 3.2 33.9 54.5 0 8.6 32 49 28.2 6.75
Los Alamos extension FM3.1, 3.2 36.6 58.9 0 12 30 na 22.3 6.82
Santa Ynez (West) FM3.1, 3.2 36.8 59.3 0 9.2 70 182 79.6 6.90
San Andreas (Cholame) rev FM3.1, 3.2 39.3 63.3 0 12 90 51 62.5 6.84
San Andreas (Carrizo) rev FM3.1, 3.2 40.4 65.1 0 15.1 90 224 59.0 6.84
Ozena FM3.1, 3.2 46.4 74.7 0 13.9 33 na 41.5 7.16
Morales (East) FM3.1, 3.2 47.1 75.8 0 8.6 32 14 17.8 6.55
Red Mountain FM3.1, 3.2 48.0 77.3 0 14.1 56 2 100.5 7.40
San Andreas (Parkfield) FM3.1, 3.2 50.1 80.6 0 10.2 90 50 36.4 6.43
Mission Ridge-Arroyo Parida-Santa Ana FM3.1, 3.2 54.7 88.0 0 7.6 70 176 68.8 6.80
North Channel FM3.2 55.5 89.4 1.1 4.5 26 10 50.6 6.70
Pitas Point (Upper) FM3.2 56.1 90.3 14 10 42 15 34.9 6.75
Big Pine (West) FM3.1, 3.2 56.2 90.4 0 11 50 2 18.1 6.50
Lost Hills FM3.1, 3.2 58.1 93.5 4.2 12 29 233 32.6 6.81
Pitas Point (Lower, West), FM 3.1 58.8 94.7 1.5 8.8 13 3 34.7 7.20
Oak Ridge (Offshore), west extension FM3.2 59.0 94.9 0 3.1 67 195 28.1 6.07
Channel Islands Western Deep Ramp FM3.1, 3.2 59.4 95.7 4.8 12.5 21 204 62.1 7.28
Santa Ynez (East) FM3.1, 3.2 62.0 99.8 0 13.3 70 172 68.4 7.15
San Andreas (Big Bend) FM3.1, 3.2 62.6 | 100.8 0 15.1 90 198 49.7 6.84

Reference: USGS OFR 2013-1165 (CGS SP 228)

Based on Site Coordinates of 35.046 Latitude, -
120.503 Longitude

Mean Magnitude for Type A Faults based on 0.1 weight for unsegmented section, 0.9 weight for segmented model (weighted by probability of each
scenario with section listed as given on Table 3 of Appendix G in OFR 2008-1437). Mean magnitude is average of Ellworths-B and Hanks & Bakun

moment area relationship.
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We reviewed geologic maps produced by multiple investigators, including the California
Geological Survey (CGS) and the United States Geological Survey (USGS); each has published
reports or maps that locate strands of the San Luis Range fault system near the northeastern side
of the site approximately parallel to the Nipomo Valley and US Route 101. Preliminary Geologic
Maps by Delattre and Wiegers (2014) locate the fault on the northeast side of US Route 101
(indicated as FM3.1 in Table 1); however, fault model 3.2 locates the San Luis Ranch So Margin,
Subsection 10 on the southwest side of US Route 101 within the Dana Reserve property. The San
Luis Range fault is considered active but is not classified as “sufficiently active and well defined”

to be included in an Alquist-Priolo Special Studies Zone.

The UCERF3 database is an earthquake rupture forecast model for estimating the magnitude,
location, and probability of significant ground shaking in California. Faults included in the model
are mapped as nodes connected by straight line segments. These nodes are often miles apart
and the UCERF3 report notes that faults may be several kilometers from their mapped locations.
The nodes of the mapped segment that crosses the Dana Reserve Property are widely spaced, at
approximately 5.5 miles to the northwest and 6.5 miles to the southeast. Therefore, we agree
with Delattre and Wiegers that the San Luis Range fault is likely on the northeast side of US Route
101, aligned with Nipomo Creek, as described in fault model 3.1. The Regional Geologic map,
depicting the mapped locations of the San Luis Range faults is presented in Appendix B as Figure

3.

In addition, San Luis Obispo County has mapped an inactive-inferred fault trending across the
southwest portion of the site. Because poorly consolidated sand dune deposits, such as those
present on site, are generally highly erodible and form subdued landforms the location of these

faults are poorly constrained.

Public domain aerial photographs were reviewed and no indications of fault scarps or lineaments
were observed on the site. The earliest photographs reviewed dated from 1939 and agricultural
activities were occurring on the parcel prior to that date and subtle fault features may have been

obscured by disking or other similar activities.
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Seismicity

The site is located within a seismically active region with several mapped faults in the general
vicinity of the site. A deaggregation of the probabilistic seismic hazard at the site from the USGS
(2021b) indicates that an earthquake of magnitude 6.74 has a 2% probability of occurring within
a 50-year period. This earthquake is anticipated to produce a peak ground acceleration (PGA) of

0.54g at the site, assuming seismic Site Class “D — a Stiff Soil Profile”.

The California Building Code requires that buildings and structures be designed for seismic forces.
Future design level geotechnical engineering report(s) should include ground motion analysis and

seismic design parameters for use in the structural design process of buildings and structures.

Slope Stability and Landsliding

The site is gently sloping with subdued landforms. The site is within an area classified by the
County as low landslide potential (SLO Co 2021). No indications of slope instability were observed

in the public domain aerial photographs or site reconnaissance.

Flooding
According to the Flood Insurance Rate Maps Numbers 06079C1617G and 06079C1636G (FEMA,

2012), published by the Federal Emergency Management Agency, the site is located within Flood
Zone X, an area of minimal flood hazard. Local flood hazards are depicted by FEMA as being
confined to the area of Nipomo Creek northeast of US Route 101. Figure 4 — the Flood Zone Map

is presented in Appendix B.

Tsunami and Seiche Potential

The site is located approximately 7 miles from the Pacific Ocean at an elevation of over 300 feet;

therefore, the potential for a tsunami to flood the site is considered nil.

A seiche is a single water wave that can be generated in a reservoir, lake or pond as the result of
barometric pressure anomalies or long-period seismic waves generated by strong local
earthquakes. There are no reservoirs, lakes, or ponds in the vicinity of the site, therefore, there

is no potential for a seiche to affect the project site.
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Naturally Occurring Asbestos

Asbestos minerals are generally limited to only a few types of rocks known to be present in the
central coast area of California; these are ultra-mafic igneous rocks and their metamorphic
equivalents, which include serpentinite and some types of schist. The regional geologic maps
depict the site as being underlain by older eolian deposits (Late Pleistocene sand dune deposits)
which are not considered asbestos bearing units. The potential for asbestos to be present on site

in hazardous quantities is very low.

Radon

Radon is a naturally-occurring, colorless, odorless gas present in certain soils and rock, which is
derived from the decay of uranium atoms. The occurrence of radon correlates with the presence
of specific minerals, and its concentrations in soil or rock will vary depending on the mineralogy
of the surrounding bedrock, temperature, barometric pressure, moisture and other factors.
Prolonged exposure to elevated levels of radon is associated with an increased risk of lung cancer.

The route of exposure is via inhalation.

The eolian deposits observed during our investigation are not considered a source of radon gas.
According to the State of California interactive data viewer, the site is in an area mapped as low
radon potential (Churchill 2008)). The Indoor Radon Potential Map is presented as Figure 5 in

Appendix B.

Liguefaction and Seismically Induced Settlement of Dry Sand

Liquefaction is the loss of soil strength caused by a significant seismic event. It occurs primarily
in loose, fine to medium-grained sands, and in very soft to medium stiff silts that are saturated
by groundwater. During a major earthquake, the saturated sands and silts tend to compress and
the void spaces between the soil particles that are filled with water decrease in volume. This
causes the pore water pressure to build up in the soils. Then if the water does drain away rapidly,

the soils may lose their strength and transition into a liquefied state.
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Seismically induced settlement of dry sand is also caused by a significant seismic event and may
occur in lower density and sand and silt soils that are not saturated by groundwater. During a
major earthquake, the void spaces between the unsaturated soil particles that are filled with air

tend to compress which translates to a decrease in volume or settlement.

In order to estimate the potential for liquefaction and seismically induced settlement of dry sand
and their relative effects on the site, we reviewed the boring data and utilized methods suggested
by the Guidelines for Evaluating and Mitigating Seismic Hazards in California, Special Publication
117a (CDMG, 2008). A guantitative analysis of liquefaction and seismically induced settlement
of dry sand was performed as described in ESP’s geotechnical engineering report (2021). The
analyses indicated that the saturated soils are nonliquefiable and that seismically induced
settlement of dry sand is not expected to exceed 0.5-inch. Accordingly, no special measures will
be needed to protect the structures and associated improvements from liquefaction and/or
seismically induced settlement of dry sand. Please refer to ESP’s geotechnical engineering report

(2021) for further discussion of liquefaction and seismically induced settlement of dry sand.

7.0 CONCLUSIONS

Engineering Geology

The site appears suitable for the project as generally described in the “Introduction” section of
this report. In our opinion, there are no significant geologic constraints that have been identified

at this point in the project that would preclude development of this site as currently planned.

Geotechnical Engineering

Geotechnical issues of concern and conclusions are presented in ESP’s geotechnical engineering

report (2021).

8.0 CLOSURE
Our intent was to perform the investigation in a manner consistent with the level of care and skill
ordinarily exercised by members of the profession currently practicing in the locality of this

project under similar conditions. No representation, warranty, or guarantee is either expressed
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or implied. This report is intended for the exclusive use by the client as discussed in the “Scope

of Services” section. Application beyond the stated intent is strictly at the user's risk.

This report is valid for conditions as they exist at this time for planning the type of project
described herein. Our intent was to assess the geologic and geotechnical concerns for this
project in a manner consistent with the level of care and skill ordinarily exercised by members of
the profession currently practicing in the locality of this project under similar conditions. No
representation, warranty, or guarantee is either expressed or implied. This report is intended for
the use of the client as discussed in the Scope of Services section. Application beyond the stated
intent is strictly at the user's risk. The preliminary opinions and conclusions of this report are
based upon the geologic and geotechnical conditions encountered at and near the site at this

time.

This document, the data, conclusions, and recommendations contained herein are the property
of Earth Systems Pacific. This report shall be used in its entirety, with no individual sections
reproduced or used out of context. Copies may be made only by Earth Systems Pacific, the client,
and the client’s authorized agents for use exclusively on the subject project. Any other use is

subject to federal copyright laws and the written approval of Earth Systems Pacific.

Thank you for this opportunity to have been of service. If you have any questions, please feel

free to contact this office at your convenience.

End of Text.
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Figure 1 — Site Vicinity Map
Figure 2 — Exploration Location Map
Boring Log Legend

Boring Logs
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UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D 2487)

g GROUP
Earth Systems Pacific| phisians | SvnBoL TYPICAL DESCRIPTIONS

GW WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES, LITTLE OR
NO FINES

GP POORLY GRADED GRAVELS, OR GRAVEL-SAND
MIXTURES, LITTLE OR NO FINES

GM SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURES, NON-PLASTIC
FINES

LS

BORING
LOG
LEGEND

GC CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES, PLASTIC
FINES

SW | WELL GRADED SANDS, GRAVELLY SANDS, LITTLE OR NO FINES
SP POORLY GRADED SANDS OR GRAVELLY SANDS, LITTLE OR NO
FINES

SIEVE SIZE

IS LARGER THAN #200

MORE THAN HALF OF MATERIAL

SM | SILTY SANDS, SAND-SILT MIXTURES, NON-PLASTIC FINES

FINE GRAINED SOILS | COARSE GRAINED SOI

SAMPLE / SUBSURFACE GRAPH. SC |CLAYEY SANDS, SAND-CLAY MIXTURES, PLASTIC FINES
SYMBO!
WATER SYMBOLS ML | INORGANIC SILTS AND VERY FINE SANDS, SILTY OR CLAYEY
FINE SANDS OR CLAYEY SILTS WITH SLIGHT PLASTICITY
CALIFORNIA MODIFIED - 2 CL | INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, GRAVELLY
T, LAYS, SANDY CLAYS, SILTY CLAYS, LEAN CLAY
STANDARD PENETRATION TEST (SPT) ‘ b SN
k¢ OL | ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW F-— -
2z, PLASTICITY [== -
SHELBY TUBE L OL G MH |INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS FINE SANDY|
SULK O fou OR SILTY SOILS, ELASTIC SILTS
- w
235 | CH |INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
SUBSURFACE WATER ! (o3
DURING DRILLING X e OH |QRGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY, ORGANIC
SUBSURFACE WATER z *
AFTER DRILLING = PT | PEAT AND OTHER HIGHLY ORGANIC SOILS
OBSERVED MOISTURE CONDITION
DRY SLIGHTLY MOIST MOIST VERY MOIST ‘ WET (SATURATED)
CONSISTENCY
COARSE GRAINED SOILS FINE GRAINED SOILS
BLOWS/FOOT BLOWS/FOOT
SPT CASANIPLER DESCRIPTIVE TERM 7 A SAVPLER DESCRIPTIVE TERM
0-10 0-16 LOOSE 02 0-3 VERY SOFT
11-30 17-50 MEDIUM DENSE 34 47 SOFT
31-50 51-83 DENSE 5.8 813 MEDIUM STIFF
OVER 50 OVER 83 VERY DENSE 915 1425 STIFF
16-30 26-50 VERY STIFF
OVER 30 OVER 50 HARD
GRAIN SIZES
U.S. STANDARD SERIES SIEVE ‘ CLEAR SQUARE SIEVE OPENING
# 200 # 40 #10 #4 3/4" 3" 12"
SAND GRAVEL
SILT & CLAY COBBLES BOULDERS
FINE MEDIUM COARSE FINE ‘ COARSE
TYPICAL BEDROCK HARDNESS
MAJOR DIVISIONS TYPICAL DESCRIPTIONS
CORE, FRAGMENT, OR EXPOSURE CANNOT BE SCRATCHED WITH KNIFE OR SHARP PICK; CAN ONLY BE CHIPPED
EXTREMELY HARD WITH REPEATED HEAVY HAMMER BLOWS
VERY HARD CANNOT BE SCRATCHED WITH KNIFE OR SHARP PICK; CORE OR FRAGMENT BREAKS WITH REPEATED HEAVY
HAMMER BLOWS
HARD CAN BE SCRATCHED WITH KNIFE OR SHARP PICK WITH DIFFICULTY (HEAVY PRESSURE); HEAVY HAMMER BLOW

REQUIRED TO BREAK SPECIMEN

MODERATELY HARD CAN BE GROOVED 1/16 INCH DEEP BY KNIFE OR SHARP PICK WITH MODERATE OR HEAVY PRESSURE; CORE
OR FRAGMENT BREAKS WITH LIGHT HAMMER BLOW OR HEAVY MANUAL PRESSURE

SOFT CAN BE GROOVED OR GOUGED EASILY BY KNIFE OR SHARP PICK WITH LIGHT PRESSURE, CAN BE SCRATCHED WITH
FINGERNAIL; BREAKS WITH LIGHT TO MODERATE MANUAL PRESSURE
VERY SOFT CAN BE READILY INDENTED, GROOVED OR GOUGED WITH FINGERNAIL, OR CARVED WITH KNIFE; BREAKS WITH

LIGHT MANUAL PRESSURE

TYPICAL BEDROCK WEATHERING

MAJOR DIVISIONS TYPICAL DESCRIPTIONS

FRESH NO DISCOLORATION, NOT OXIDIZED

DISCOLORATION OR OXIDATION IS LIMITED TO SURFACE OF, OR SHORT DISTANCE FROM, FRACTURES: SOME
SLIGHTLY WEATHERED | Fg| DSPAR CRYSTALS ARE DULL

MODERATELY DISCOLORATION OR OXIDATION EXTENDS FROM FRACTURES, USUALLY THROUGHOUT; Fe-Mg MINERALS ARE
WEATHERED "RUSTY", FELDSPAR CRYSTALS ARE "CLOUDY"

g/masters/Boring Log Legend121714.dwg

DISCOLORATION OR OXIDATION THROUGHOUT; FELDSPAR AND Fe-Mg MINERALS ARE ALTERED TO CLAY
INTENSELY WEATHERED | T5'SOME EXTENT, OR CHEMICAL ALTERATION PRODUCES IN SITU DISAGGREGATION

draftin

DECOMPOSED DISCOLORATION OR OXIDATION THROUGHOUT, BUT RESISTANT MINERALS SUCH AS QUARTZ MAY BE UNALTERED;
FELDSPAR AND Fe-Mg MINERALS ARE COMPLETELY ALTERED TO CLAY




Earth Systems Pacific

Baring No. 1

LOGGED BY: PWM PAGE 1 OF 1
DRILL RIG: Mobile B-53 JOB NO.: SL-18135-SA
AUGER TYPE: 6" Hollow Stem DATE: 08/14/2017
2 CANADA RANCH PROPERTY EAHIPLE DATA
T_| €| 3| EastofHetrick Avenue and Cherokee Place I E w .
& 810 [ 2| Nipomo Area of San Luis Obispo County,CA| S~ |suw|2 g gz
81812 ’ £8 |i:|EE|GE| 3¢
(2] X < - ~ = = 1
> o] m
) SOIL DESCRIPTION = |° |x |2 :
_‘_’ SP- [ ['[::] POORLY GRADED SAND WITH SILT: light brown, dry,
. SM|f-['| loose
2 L
T 2 3
- L slightly moist
4
& NHHE 3
o i e —— 088 1 @ ®
[}
T
8
R U |
= 1. moist g
1_0 [ gray mottled orange, trace clay 108503 . 1113
11
,
.
:
- 1) 6
-1 1 15.0-16.5 7
1_5 -I:]'l:|| orange-brown, clay ends . 7
18
.
"
&
: Lk 6
& 111 200215 | @ -
21
.
s
"
.
_ End of Boring @ 25.0'
2 No Subsurface Water Encountered

LEGEND: WM Ring Sample ({) Grab Sample [J Shelby Tube Sample @) SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling
Subsurface conditions may differ at other locations and times



Earth Systems Pacific

Boring No. 2

LOGGEE? BY: PWM PAGE 1 OF 2
DRILL RIG: Mobile B-53 JOB NO.: SL-18135-SA
AUGER TYPE: 6" Hollow Stem DATE: 08/14/2017
7] CANADA RANCH PROPERTY ol AL
T _|S g’ East of Hetrick Avenue and Cherokee Place 2 " e m -
% 2| o | = |Nipomo Area of San Luis Obispo County, CA S = Fuwl 2[5 2=
°T18 15 =% |Is| &g |G2| 3¢
(%24 g < - ~ = =0
> @] o
> SOIL DESCRIPTION = Tl | = >
_: SM SILTY SAND: brown, dry loose
2
i I Ea?g;-t)_roWn.,-sﬁg‘ ﬁﬁy_msist
4
- 2
s 5065 | @ 1
; 2
7
* [sp- [|TI'] POORLY GRADED SAND WITH SILT: yellow-brown, |
] SMy| ||| moist
- 1L 3
0 HNHR 100115 | @ 4
"
P
T light brown, medium dense
14
p
.
"
"
.
= FNEH 4
- 11 200215 | @ : -
21
&
=
"
:
=

LEGEND: @M Ring Sample () Grab Sample [ Shelby Tube Sample ~ @) SPT
NOTE: This log of subsurface conditions is a simpiification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times,



Earth Systems Pacific

. Boring No. 2
LOGGED BY: PWM PAGE 2 OF 2

DRILL RIG: Mobile B-53 JOB NO.; SL-18135-SA
AUGER TYPE: 6" Hollow Stem DATE: 08/14/2017
SAMPLE DATA
2 . CANADA RANCH PROPERTY
Eo 3 2 East of Hetrick Avenue and Cherokee Place 2 w % W 2
EQJ 8| a £ | Nipomo Area of San Luis Obispo County,CA | S5 g Wlze | 25 o
Q1w w o laa |w 04
%) < < ~ ~ 1|3 =0
. > @] om
> SOIL DESCRIPTION < Clz |3 &
—2,7 SSPM 1. F{:] POORLY GRADED SAND WITH SILT: as above
28
= FaME 5
. TN i/ -] e 30.0-31.5 . 7
- L[:|-|:| light brown mottled orange, some clayey sand lenses ~1" 9
3 L thick
32
»
“
W I
§ trace clay
8
o
38
J,
4_0 CLAYEY SAND: brown, moist, medium dense
41
@
43
"
‘f SP| . /| POORLY GRADED SAND: light brown, moist, medium
P -~ | dense
.
49
"
- End of Boring @ 50.0'
51 No Subsurface Water Encountered
5-2
"

LEGEND: WM Ring Sample () Grab Sample [ Shelby Tube Sample @) SPT

NOTE: This log of subsurface conditions is a simptification of actual conditions encountered. It applies at the location and time of drilling
Subsurface conditions may differ at other locations and times



Earth Systems Pacific

Boring No. 3

LOGGED BY: PWM PAGE 1 OF 1
DRILL RIG: Mobile B-53 JOB NO.: SL-18135-SA
AUGER TYPE: 6" Hollow Stem DATE: 08/14/2017
2 CANADA RANCH PROPERTY SAMPLE DATA
T .| 5| g | Eastof Hetrick Avenue and Cherokee Place . N - w .
& 8|9 | 2| Nipomo Area of San Luis Obispo County,CA| S$- |Zuw| 2 g 5 _ Q=
we § = 58 |3F| 88 |6 S
E < S o ouw
> SOIL DESCRIPTION = 1z | = &
_f SP | " .. .| POORLY GRADED SAND: orange-brown, dry, loose,
i | trace silt
:
A IR e
- slightly moist
= 1
5 5.0-6.5 . 2
- 1
8
,
"
k] o e e —— —— — — . —
B yellow brown 2
1 : 100-115 |@ 4
_ S 5
1
"
I ! .
_ medium dense
14
_ 4
I (T 15.0-16.5 8
1.5 .| light yellow brown . 9
16
.
1;
:
- : 6
» e 200215 | @ 5
21
&
&
"
-
_ End of Boring @ 25.0'
2 No Subsurface Water Encountered

LEGEND: WMl Ring Sample () Grab Sample [ Shelby Tube Sample (@) SPT
NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

Boring No. 4
LOGGED BY: A. Flynn PAGE 1 OF 2
DRILL RIG: Mobile B-53 with Automatic Hammer JOB NO.: 304746-001
AUGER TYPE: 6" Hollow Stem DATE: 7/27/2021
DANA RESERVE SAMPLE DATA
2 . Northwest of North Frontage Road -
Eol o] Q Nipomo Area of San Luis 2 w |5 2 nZ
o 3 O s - - - >SS = W %) =) -
We | | £ Obispo County, California & Lo | 55 | FPe S o0
a ol & we 2r|loe |2 S
%) > ©) &)
> SOIL DESCRIPTION = x = *
—o
_ |SP POORLY GRADED SAND: pale brown, loose,
1 slightly moist 00-50 | O
2
3
f |~ T 7] Tight yellowish brown ~— 4
5 5.0-6.5 | 96.7 2.5 6
- 9
6 50-10.0 [ O
7
8
f "~ T~ T medium dense, moist ~ 4
10 10.0-115| Wm | 105.0( 5.0 8
- 11
"' ISP TJ|T POORLY GRADED SAND WIiTH SILT: brown, |
12 SM medium dense, moist
13
14
- 5
"® [$pT " [ POORLY GRADED SAND: yéllowish brown, | 120-16.5 | 11130} 9.0 .
16 medium dense, moist, oxidation staining
17
18
19
- 7
20 ~ 200-215| @ 11
- . 14
2_1 T palebrown — T T T T
22
23
24
25
26

LEGEND: [ Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

Boring No. 4
LOGGED BY: A. Flynn PAGE 2 OF 2
DRILL RIG: Mobile B-53 with Automatic Hammer JOB NO.: 304746-001
AUGER TYPE: 6" Hollow Stem DATE: 7/27/2021
DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
Eol o] Q Nipomo Area of San Luis 2 w |5 2 Z
ad| Q=S . . . S = —w ‘£ 3 o=
We | | £ Obispo County, California & Lo | 55 | FPe S o0
a ol & we 2r|loe |2 S
) > ©) &)
> SOIL DESCRIPTION = x |2 .
[ POORLY GRADED SAND: as above
28
29
- 6
3_0 |~ T T mottled brown, Tight brown, yellowish brown 30.0-315 | @ 10 10
31 |
32
33
34
* =T~ 7 groundwater stabilized =
% after drilling
37
38
39
- ! 9
7T T palé brown, dense, wet, = 40.0-415 | @ o
» water encountered during drilling
42
43
44
- 16
4_5 r— T T —Va,y—dgnge ——————— 45.0-46.5 . 32 36
46
47
48
49 e — — — -
) dense 15
50 50.0-51.5 | @ 17
- 24
51 .
5_2 End of Boring @ 51.5'
- Subsurface water encountered @ 40.0' during
53 drilling, stabilized at 35.0" after drilling

LEGEND: [ Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

Boring No. 5
LOGGED BY: S. Hemmer PAGE 1 OF 2
DRILL RIG: Mobile B-53 with Automatic Hammer JOB NO.: 304746-001
AUGER TYPE: 6" Hollow Stem DATE: 7/27/2021
DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
Eol o] Q Nipomo Area of San Luis 2 w |5 2 Z
ad| Q=S . . . S = —w ‘£ 3 o=
We | | £ Obispo County, California & Lo | 55 | FPe S o0
a ol & we 2r|loe |2 S
) > ©) &)
> SOIL DESCRIPTION = x = *
—0 =
_ | SP POORLY GRADED SAND: brown, loose, slightly
1 moist 00-50 | O
2
3
4
- . 2
f F—T— _|Ig_hﬁf)E)VVn ——————— 50-6.5 Il | 102.1| 2.8 4 o
6
7
? |~ T~1 Tight yellowish brown ~—
9
- 4
S S o T A 10.0-115 | mm | 993 | 43 5 "
1
1_2 |~ T dark yellowish brown, dense, some oxidation
13 staining
14 A
- 11
15 15.0-165| W | 113.1 | 13.1 21
- 31
16
1'7 |~ T~ Tight brown, medium dense
18
19
- 5
20 ~ 200-215| @ 11
- . 14
21
22
23
24
25
26

LEGEND: [ Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

Boring No. 5
LOGGED BY: S. Hemmer PAGE 2 OF 2
DRILL RIG: Mobile B-53 with Automatic Hammer JOB NO.: 304746-001
AUGER TYPE: 6" Hollow Stem DATE: 7/27/2021
DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
c2l 3|8 Nipomo Area of San Luis 2 w |G & 0z
o Q > . - = S o = W Z = S5 ; =
We | | £ Obispo County, California & Lo|l 55 | ms ©
a ol & we 2r|loe |2 S
) > ©) &)
> SOIL DESCRIPTION = x |2 -
[ POORLY GRADED SAND: as above
28
29
- 9
30 30.0-315| @ 11
- 12
31 ;
o | [ ] palebrown "
33
34
* =T~ 7 groundwater stabilized =
% after drilling
37
38
3-9 F——t—_-—————————— !
dense, wet, =
- . - 15
0 water encountered during drilling 400-415 . 21
- : 27
41
42
“ I™T77 medumdense
44
- 7
45 450-465| @ 13
- 17
46
47
48
49 e — — — -
) dense 16
50 50.0-51.5 | @ 24
- 20
51 .
5_2 End of Boring @ 51.5'
- Subsurface water encountered @ 39.0' during
53 drilling, stabilized at 35.0" after drilling

LEGEND: [ Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

LOGGED BY: A. Flynn
DRILL RIG: Mobile B-53 with Automatic Hammer
AUGER TYPE: 6" Hollow Stem

Boring No. 6

PAGE 1 OF 1

JOB NO.: 304746-001
DATE: 7/28/2021

DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
c2l 3|8 Nipomo Area of San Luis 3 w | g W 0z
el |2 Obispo County, California £ Ii| 55 |Re g o
i S ) TS z2x|loce | e O
) - ) > ©) o
SOIL DESCRIPTION = x |2 .
—0 T
_ |SP POORLY GRADED SAND: light brown, loose,
1 slightly moist 00-50 | O
2
3
4
- 2
5 5.0-6.5 Il | 98.1 1.8 4
- 6
6
7
8 .
. | 1] vellowishbrown
- 4
1_0 "~ T T medium dense, moist 10.0-115| mm | 101.3 | 4.2 7 "
"
12
13
14
- 4
15 15.0-165 | @ 8
- 9
16
1_7 End of Boring @ 16.5'
- No subsurface water encountered
18
19
20
21
22
23
24
25
26
LEGEND: Il Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.

Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

LOGGED BY: A. Flynn
DRILL RIG: Mobile B-53 with Automatic Hammer
AUGER TYPE: 6" Hollow Stem

Boring No. 7

PAGE 1 OF 1

JOB NO.: 304746-001
DATE: 7/28/2021

DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
c2l 3|8 Nipomo Area of San Luis < |y, = % 0z
el |2 Obispo County, California z % 1a| %5 |2 2o
a7 3| o we [Z2>| 58| e Qux
E = o) w
) ) > ©) o
SOIL DESCRIPTION = x |2 .
_? SP POORLY GRADED SAND: dark yellowish brown, 00-50 O
. loose, slightly moist ’ '
2
3
4
- 7
f T T T mediumdense ~ "~ 50-6.5 Il | 1084 | 3.6 12 )1
6
7
8
. | 1 -] Tigntyellowishbrown
- 7
10 10.0-115| mm | 1248 2.2 11
- 16
"
12
13
14
- 7
15 15.0-165 | @ 8
- 11
16
1_7 End of Boring @ 16.5'
- No subsurface water encountered
18
19
20
21
22
23
24
25
26
LEGEND: Il Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.

Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

LOGGED BY: A. Flynn

DRILL RIG: Mobile B-53 with Automatic Hammer

AUGER TYPE: 6" Hollow Stem

Boring No. 8

PAGE 1 OF 1

JOB NO.: 304746-001
DATE: 7/28/2021

DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
c2l 3|8 Nipomo Area of San Luis 3 w | g W 0z
welg|s Obispo County, California £ Ii| 55 |Re g o
Q| w e 2r|loe |2 S
) ) > ©) o
SOIL DESCRIPTION = x |2 -
—0 o
_ | SP POORLY GRADED SAND: brown, loose, slightly
1 moist 00-40 | O
2
3
4 Fp—t =g ————— — — — =
) light brown 3
5 50-65 [ W | 993 | 2.6 5
- 8
6
7
8
A R T Tlight yellowish brown, medium dense
- 4
10 10.0-115( mm | 107.7 | 4.0 8
- 11
"
12
13
" T T T Tyellowishbrown — — — © 6
15 15.0-165( mm | 1075 35 11
- 16
16
17
18
19
- 5
20 200-215| @ 9
- 12
21
22
23
24
- N —m—mgmmmr e ———— 7
s L— L. | /“oxidation staining 250-265 | @ 10
- F 14
26 End of Boring @ 26.5'
- No subsurface water encountered
LEGEND: Il Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.

Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

Boring No. 9
LOGGED BY: A. Flynn PAGE 1 OF 2
DRILL RIG: Mobile B-53 with Automatic Hammer JOB NO.: 304746-001
AUGER TYPE: 6" Hollow Stem DATE: 7/28/2021
DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
c2l 3|8 Nipomo Area of San Luis 2 w |G & 0z
o Q > . - = S o = W Z = S5 ; =
We | | £ Obispo County, California & Lo|l 55 | ms ©
a ol & we 2r|loe |2 S
) > ©) &)
B SOIL DESCRIPTION = |3 -
L o .
_ |SP POORLY GRADED SAND: reddish brown, loose,
1 slightly moist 00-50 | O
2
3
4
- 5
* [T T “yellowish brown, mediam dense 50-65 | mm | 9.0 | 3.7 ®
6 50-10.0 [ O
7
8
9
- 5
10 10.0-11.5| W | 99.0 2.4 9
- 12
1"
12
13
14
- 5
15 15.0-16.5| W | 1049 2.7 11
- 14
16
17
18
19
- 5
20 : 200-215| @ 9
- . 14
21
22
23
24
25
26

LEGEND: [ Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

Boring No. 9
LOGGED BY: A. Flynn PAGE 2 OF 2
DRILL RIG: Mobile B-53 with Automatic Hammer JOB NO.: 304746-001
AUGER TYPE: 6" Hollow Stem DATE: 7/28/2021
DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
Eol o] Q Nipomo Area of San Luis 2 w |5 2 nZ
o 3 O s - - - >SS = W %) =) -
We | | £ Obispo County, California & Lo | 55 | FPe S o0
a ol & we 2r|loe |2 S
) > ©) &)
B SOIL DESCRIPTION = x |2 -
[ POORLY GRADED SAND: as above
28
29
- 7
30 30.0-315| @ 11
- ‘ 12
3} |~ 17" oxidation staining™ =~
32
33
34
35
36
37
38
3_9 |~ T T Tight yellowish brown ~ 8
40 400-415| @ 12
- : 15
41
42
43
44
45
46
47
48
49 e e e e e
) yellowish brown 7
50 50.0-51.5 | @ 12
- 13
51 .
5_2 End of Boring @ 51.5'
- No subsurface water encountered
53

LEGEND: [ Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

LOGGED BY: A. Flynn
DRILL RIG: Mobile B-53 with Automatic Hammer
AUGER TYPE: 6" Hollow Stem

Boring No. 10

PAGE 1 OF 1

JOB NO.: 304746-001
DATE: 7/28/2021

DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
c2l 3|8 Nipomo Area of San Luis 3 w | g W 0z
el |2 Obispo County, California £ Ii| 55 |Re g o
i S ) TS z2x|loce | e O
) - ) > ©) o
SOIL DESCRIPTION = x |2 *
L o .
_ |SP POORLY GRADED SAND: light brown, loose,
1 slightly moist 00-50 | O
2
3
4
- 3
5 50-6.5 N (1017 1.1 5
- 6
6
7
8
° [T T Tightyellowish brown, medium dense 4
10 10.0-115| mm | 1021 | 2.2 8
- 10
"
12
13
[T [ Toose
14
- 2
15 15.0-165 | @ 4
- 4
16
1_7 End of Boring @ 16.5'
- No subsurface water encountered
18
19
20
21
22
23
24
25
26
LEGEND: Il Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.

Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

LOGGED BY: A. Flynn
DRILL RIG: Mobile B-53 with Automatic Hammer
AUGER TYPE: 6" Hollow Stem

Boring No. 11

PAGE 1 OF 1

JOB NO.: 304746-001
DATE: 7/28/2021

DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
c2l 3|8 Nipomo Area of San Luis 3 w | g W 0z
el |2 Obispo County, California £ Ii| 55 |Re g o
i S ) TS z2x|loce | e O
) - ) > ©) o
SOIL DESCRIPTION = x |2 -
BE POORLY GRADED SAND: brown, medium
. dense, slightly moist
2
3
4
- 4
5 50-6.5 I | 110.2| 3.1 9
- 17
6
7
8
9
- 7
10 100-115( mm | 1056 1.6 11
- 15
S I N R A
12
13
14
- 4
15 15.0-165 | @ 6
- 9
16
1_7 End of Boring @ 16.5'
- No subsurface water encountered
18
19
20
21
22
23
24
25
26
LEGEND: Il Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.

Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

LOGGED BY: A. Flynn

DRILL RIG: Mobile B-53 with Automatic Hammer

AUGER TYPE: 6" Hollow Stem

Boring No. 12

PAGE 1 OF 1

JOB NO.: 304746-001
DATE: 7/28/2021

DANA RESERVE SAMPLE DATA
£ . Northwest of North Frontage Road -
c2l 3|8 Nipomo Area of San Luis 3 w | g W 0z
welg|s Obispo County, California £ Ii| 55 |Re g o
Q| w e 2r|loe |2 S
) ) > ©) o
SOIL DESCRIPTION = x |2 .
_? SP POORLY GRADED SAND: dark yellowish brown, 00-50 O
. loose, slightly moist ’ '
2
3
4
- 7
f T T T mediumdense ~ "~ 50-6.5 Il | 110.0| 3.7 11 5
6
7
8
* [T~ T yellowishbrown — — ~ ~ .
L i ey 10.0-11.5 | W [ 1055| 4.5 9 »
"
12
13
14
- 7
1_5 F—T =T —Smmly—nﬁgt —————— 15.0-165| Wm | 101.1 | 3.9 14 7
16
17
18
19
- 5
20 200-215| @ 8
- 11
21
22
23
24
- 6
2 25.0-265| @ 10
- F 15
26 End of Boring @ 26.5'
- No subsurface water encountered
LEGEND: Il Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.

Subsurface conditions may differ at other locations and times.






APPENDIX B
Figure 3 — Regional Geologic Map
Figure 4 — Flood Zone Map

Figure 5 — Indoor Radon Potential Map
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O%asq.\ Map: Preliminary Geologic Map of the Oceano 7.5’ Quadrangle, Holland, 2013
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DANA RESERVE
Northwest of North Frontage Road
Nipomo Area of San Luis Obispo County, California
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September 2021

Project No.
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] SLO County Boundary

Flood Hazard Zones
1% Annual Chance Flood Hazard

Regulatory Floodway

Special Floodway

Area of Undetermined Flood Hazard

0.2% Annual Chance Flood Hazard
a Future Conditions 1% Annual Chance Flood ke
f) Area with Reduced Risk Due to Levee

ﬂ Area with Risk Due to Levee

Source: San Luis Obispo County, Land Use View, scale 1:36,112

FIGURE 4
EARTH SYSTEMS PACIFIC FLOOD ZONE MAP Date
2049 Preisker Lane. Suite E, Santa Maria, CA 93454 DANA RESERVE September 2021

www.earthsystems.com - email: esp@earthsystems.com ) Northwest of North Frontage Road Project No.
(805) 928-2991 Fax: (805) 928-9253 Nipomo Area of San Luis Obispo County, California 304746-001
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Review of Geotechnical Feasibility Report for
Dana Reserve






L ANDSET

ENGINEERS, INC.

June 25, 2021 File No.: 0916-01
SLO Co. File No. LRP2020-0007

Ms. Jennifer Guetschow, Senior Planner
County of San Luis Obispo

Department of Planning & Building

976 Osos Street, Room 300

San Luis Obispo, California 93408

Subject Review of Geotechnical Feasibility Report

Project: Dana Reserve (APN’s 091-301-073, -030 & -031)
Nipomo Area of San Luis Obispo County, California

References: 1. Geotechnical Feasibility Report, Canada Ranch Property, East of Hetrick
Avenue and Cherokee Place, Nipomo Area, San Luis Obispo County,
California, File No. SL-18135-SA, Doc. No. 1709-013.SER, prepared by Earth
Systems Pacific, dated September 11, 2017.

2, Dana Reserve Specific Plan, prepared by RRM Design Group & Urban
Planning Concepts, Inc., dated June 2020, revised April 2021.

3. California Geological Survey Special Publication 117A, Guidelines for
Evaluating and Mitigating of Seismic Hazards in California, dated September
2008.

4. San Luis Obispo County Guidelines for Engineering Geologic Reports, San
Luis Obispo County Planning & Building Department, dated January 2005,
revised October 2013.

5. California Geological Survey Note 52, Guidelines for Preparing Geological
Reports for Regional-Scale Environmental and Resource Management
Planning, dated January 2013.

Dear Ms. Guetschow:
The purpose of this letter is to summarize our review findings of the above referenced
geotechnical feasibility report (Reference 1) for the proposed approximate 288-acre Dana
Reserve master-planned mixed-use development located in the Nipomo area of San Luis Obispo
County, California. The geotechnical feasibility report was reviewed for conformance with
California Geological Survey (CGS) Special Publication 117A, the San Luis Obispo County
Guidelines for Engineering Geology Reports and CGS Note 52 (References 3, 4 & 5).

520-B Crazy Horse Canyon Rd. | Salinas, CA 93907 | TEL: 831-443-6970 | FAX:831-443-3801 | LandSetEng.com




June 25, 2021 File No.: 916-01
SLO Co. File No. LRP2020-0007

Review of the County of San Luis Obispo physical environment GIS layers indicates that the
subject parcels are underlain by Quaternary dune deposits with a moderate liquefaction hazard
potential. Additionally, an inactive fault has been mapped to be present along the southwesterly

perimeter of the proposed development area (APN 091-301-073).

The geotechnical feasibility report (Reference 1) was limited to the drilling of five borings on
August 14, 2017 to depths ranging from 5 to 50 feet below the ground surface, performed four
years prior to the preparation of the revised specific plan (Reference 2). The project geotechnical
feasibility report did not address site geology and concluded that the potential for liquefaction is
very low and seismically induced settlement is also very low. It is our opinion that insufficient
subsurface exploration and engineering analysis was performed to categorically substantiate
these conclusions. We recommend that a more robust subsurface exploration program to include
cone penetrometer testing (CPT) should be performed. This opinion is further supported by the
conclusion of the project geotechnical engineer that “the actual magnitude for seismically
induced settlement should be estimated based on a more comprehensive subsurface exploration
and laboratory testing program implemented during the preparation of a future geotechnical

engineering report” (Reference 1, p.7).

We recommend that the applicant submit a supplemental engineering geology report and
geotechnical report for the proposed development. These reports should be based on the latest
development plans/maps as depicted in the latest version of the project specific plan and/or draft
EIR. The scope of these recommended supplemental reports should be sufficient to identify
existing and potential geologic and geotechnical hazards and present measures to mitigate their
significance to the environment relative to the proposed project development in accordance with

the requirements of the California Environmental Quality Act (CEQA).

The recommended supplemental engineering geologic and geotechnical reports for the proposed
project development must be prepared in compliance with the San Luis Obispo County Land Use
Ordinance, CGS Special Publication 117A, the San Luis Obispo County Guidelines for
Engineering Geology Reports and CGS Note 52 (References 3, 4 & 5). Sufficient geologic and

geotechnical information should be presented in accordance with the references noted above to

-2 -



June 25, 2021 File No.: 916-01
SLO Co. File No. LRP2020-0007

substantiate that the site is suitable for the proposed development as designed and that existing or
potential geologic and geotechnical hazards have been identified and mitigation measures have

been proposed.

Upon completion, the recommended supplemental engineering geologic and geotechnical reports
should be forwarded to the County’s reviewing geologist for review. Once the additional
information requested is received, the report(s) will be reconsidered for acceptance per CEQA

requirements.

Please contact me at (831) 443-6970 or bpapurello@landseteng.com if you have questions

regarding this matter.

Respectfully,
LandSet Engineers, Inc. /
— (o E
OL =l R
\ m'\\ GEOLOGIST
Brian Papurello, CEG 2226 /«‘7,2\;9?{3_9&‘
‘\QE_CP\\)? zs-2/

Doc. No. 2106-136. REV






APPENDIX H

Hydrology and Water Quality Background Information
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1.0 INTRODUCTION

1.1 Description of Proposed Project

The Dana Reserve Development (Project) is a proposed multiuse neighborhood encompassing 288 acres of
currently undeveloped land. The property is not within the Nipomo Community Services District (District) service
area but is within the District’s Sphere of Influence (SOI). The development includes a variety of single-family
residences, condominiums, townhomes, and multifamily apartments. The development also incorporates open
spaces and public parks, as well as various commercial uses including a village center, flex commercial/light
industrial, neighborhood barn, hotel, daycare center, and a community college campus.

The developer has applied for annexation to the Nipomo Community Services District for water and wastewater
services.

1.2 Purpose of Study

This study evaluated the impact this proposed development will have on District water and wastewater facilities.
Recommended improvements from the Water and Sewer Master Plan Update (Cannon, 2007) and Southland
WWTF Facility Master Plan Amendment 1 (AECOM, 2010) were reviewed to identify the improvements required
to provide service to the project.

1.3 Scope of Work
The Scope of Work for the project included the following tasks:

Evaluation of Water Supply, Storage, and Distribution Facilities (Offsite and Onsite)

e Review Water Supply Assessment provided by developer and compare to District projections.

e Update existing water distribution system model with current demands from billing data and future
demand from proposed annexation area.

e Review Water Master Plan, confirm status of master-planned projects, and update model with
completed projects that may be necessary to support the development.

e Identify Master Planned projects which should be implemented to support the development.

e Perform model runs to identify offsite improvements necessary to support development. An
evaluation of fire flow requirements, typical operating pressure ranges, and ability of the system to
deliver Supplemental Water were performed. System storage requirements were also identified.

e Provide master-planning level cost opinion for proposed improvements, using unit costs escalated
from previous master plans or planning documents.

e Evaluate onsite improvements recommended for development to confirm pipe sizes and pressure
ranges are adequate for fire protection, maximum day, and peak hour demands.

Nipomo Community Services District - Dana Reserve Development
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Evaluation of Wastewater Collection Facilities (Offsite and Onsite)

¢ Place flowmeters at three (3) locations in the District sewer system for up to 30 days (to be performed
by MKN’s subconsultant, ADS).

e Review wastewater flow projections provided by developer and compare to District projections.

¢ Update existing collection system model with current flows from water billing data and future flows
from proposed annexation area.

e Review Sewer Master Plan, confirm status of master-planned projects, and update model with
completed projects that may be necessary to support the development.

¢ |dentify Master Planned projects which should be implemented to support the development.
e Perform model runs to identify offsite improvements necessary to support development.

e Provide master-planning level cost opinion for proposed improvements, using unit costs escalated
from previous master plans or planning documents.

Wastewater Treatment Capacity Evaluation

e Develop design flow and loading for the Southland Wastewater Treatment Facility under existing
conditions. This analysis will include a review of past flow and loading records since the Phase | facility
was completed; review of flow and loading projections from the Southland Wastewater Treatment
Facility Master Plan (WWTF Master Plan); and a review of the flow and loading projections from the
annexation area. The total flow and loading with contribution from the annexation area will be
tabulated and compared to flows anticipated in the WWTF Master Plan.

e Discuss the ability of each unit process to meet existing flows and loads including the annexation area
will be discussed for each phase. A process model will not be developed but flows and loads will be
compared to typical loading rates for similar facilities based on industry standards and vendor-
supplied information. Provide a recommendation as to whether future phases of the WWTF Master
Plan should be implemented to address increased flows and loading.

* Provide master-planning level cost opinion for proposed improvements, using unit costs escalated
from the previous WWTF Master Plan or other planning documents.

Nipomo Community Services District - Dana Reserve Development
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2.0 WATER SYSTEM

2.1 Water Supply and Demand

Water Supply

Historically, the District has relied heavily on pumped groundwater from the Nipomo Mesa Management Area
(NMMA), a subbasin within the Santa Maria Groundwater Basin. The NMMA Technical Group, which is the court-
assigned entity responsible for managing groundwater within the NMMA, has declared a Stage IV water severity
condition for the subbasin. This condition requires purveyors reduce groundwater deliveries to 50% of the average
production recorded between years 2009 and 2013. This results in a voluntary groundwater reduction goal of
1,267 AFY of pumped groundwater for the District.

Groundwater was the sole source of the District’s water supply until 2015, when the District began importing
water from the City of Santa Maria (City) as part of the Nipomo Supplemental Water Project (NSWP), dictated by
the Final Judgment. The District executed the Wholesale Water Supply Agreement (Wholesale Agreement) with
the City on May 7, 2013. Supplemental Water consists of a “municipal mix” of both surface water from the State
Water Project and groundwater from the City of Santa Maria. The Wholesale Agreement requires a minimum
water delivery to the District of 2,500 AFY by the 2025-26 fiscal year, a readily available amount of 500 AFY, and a
maximum allowable delivery of 6,200 AFY. Due to a current license agreement limitation, this report focuses on
the minimum delivery of 2,500 and the readily available 500 AFY totaling 3,000 AFY.

In addition to the Wholesale Agreement, a Water Replenishment Agreement requires water delivery to
Woodlands Mutual Water Company (WMW(C), Golden State Water Company (GSWC), and Golden State Water
Company Cypress Ridge (GSWCCR). Table 2-1 outlines the required Wholesale Agreement water delivery

schedule.
Table 2-1: Wholesale Water Agreement Delivery Schedule

AFY Effective Delivery Date
1,000 7/1/2020

2,500 7/1/2025

3,000 Planning Capacity
6,200 Maximum Capacity

While the District is obligated to meet the minimum delivery schedule from the Wholesale Agreement, the District
still has to maintain and operate groundwater wells to meet additional demands that the NSWP cannot meet, and
to comply with State regulations. Table 2-1 outlines the required Wholesale Agreement water delivery schedule.

Table 2-2 depicts the total supply available to the District including delivered water from the NSWP based on the
above delivery schedule and maximum groundwater allocation as required by the Final Judgment.

Nipomo Community Services District - Dana Reserve Development
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Table 2-2: Total District Water Supply

Water Supply
Source AFY
NCSD Groundwater Available? 1,267
NSWP Allocation 2,500
Total Future Water Supply 3,767
NSWP New Development Allocation? 500
Maximum Future Water Supply® 4,267

Notes:

1. NCSD’s current voluntary groundwater reduction goal based on fifty percent
reduction from average production in the FY’s 2009-10 through 2013-14 as
required by the Final Judgment, or fifty percent of 2,533 AFY based on Stage 4.

2. While this additional allocation is available to the District for delivery under the
Wholesale Agreement, it should only be taken as needed. After the District
requests 3,001 AFY, the District must maintain that delivery. It is believed the
District may not have enough demand to warrant additional water delivery past
2,500 AFY in the planning horizon contemplated in this report.

3. Table 7-4, NMMA Stage 4, 2020 UWMP.

Water Demand Projections
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Existing water demands for the District are summarized in Table 2-3 based on calendar year 2020 usage as
reported in the annual water usage report submitted to DWR and the 2020 UWMP update.

Table 2-3 : Existing District Demands (2020)

2020 Actual
Use Type Level of Treatment When
] Volume (AF)
Delivered
Single Family Drinking Water 1,326
Multi-Family Drinking Water 122
Commercial Drinking Water 76
Landscape Drinking Water 271
Other Drinking Water 4
Agricultural Irrigation Drinking Water 12
Losses Drinking Water 237
TOTAL (AF) 2,048

Notes:

1. Demands = Annual water consumption by customer type as shown above.

2. Values represent use as reported to DWR for 2020.

Projections under future conditions were developed in the 2020 UWMP and are summarized in Table 2-4. Future
demand conditions included water service to parcels within the existing service area that are not currently served.
This included parcels with Reserved District Capacity allocation (parcels not currently on the District’s system but
have potential to be added to the system), parcels served by private wells, vacant parcels, and ADUs associated

with that growth. Criteria used in this analysis for subdivision and/or adding an ADU are listed below:

Nipomo Community Services District - Dana Reserve Development
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1. District’s GIS parcel mapping data was used to identify existing land use designation and acreage
information.

2. Existing and vacant residential single family (RSF) parcels greater than 12,000 square foot (sf) and
served by a community sewer are allowed by ordinance to subdivide into 6,000 sf lots.

3. Existing and vacant residential single family (RSF) parcels on septic have a 1.0-acre minimum lot size
requirement.

4. Existing and vacant residential suburban (RS) parcels greater than 2.0 acres are allowed by
ordinance to subdivide to 1.0 acre lots.

5. Existing and vacant residential rural (RR) parcels greater than 10.0 acres are allowed by ordinance to
subdivide to 5.0 acre lots.

6. Blacklake Village residential parcels have ADU capability (based on Proposed Amendments to
Title 22).

7. Residential Multi-Family (RMF) parcels do not have ADU capability, regardless of parcel size.

8. Land uses that allow ADU dwellings include the following:

a. Commercial, Retail (CR)

Office and Professional (OP)

Recreation (REC)

Residential, Rural (RR)

Residential, Suburban (RS)

Residential, Single Family (RSF)

-0 oo o

This “Maximum Anticipated Infill Development” scenario assumes that every parcel that has the capability to
subdivide based on the above criteria will subdivide. This does not affect the potential future demand for existing
customers because neither the total area of the parcel nor the usage factor changes. This increase in subdivision
does increase the total number of parcels available to add an ADU. It is assumed every new parcel able to add an
ADU will do so. Total ADU demand is projected by multiplying all eligible parcels by a demand factor of 0.11
AFY/ADU. The “Maximum Anticipated Infill Development” scenario is a conservative approach, but is appropriate
to assess future worst case scenario needs since the District does not control land use or zoning within its service
area.

This scenario also includes current District water demand, as well as the required deliveries to the Woodlands
Mutual Water Company (WMW(C), Golden State Water Company (GSWC), and Golden State Water Company
Cypress Ridge (GSWCCR) according to the Water Replenishment Agreement, and shown in Table 2-4 below.

Nipomo Community Services District - Dana Reserve Development
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Table 2-4: NCSD Potential Future System Demands
(Maximum Anticipated Infill Development)

Water Demand

Description

1. Table4-1,2020 UWMP.

AFY
Current NCSD Customer Usage
Existing District Customers® ‘ 2,048
Potential District Maximum Anticipated Infill
Future Demand 340
Future Demand Subtotal? 2,388
District Interconnections
WMWC 417
GSWC 208
GSWCCR 208
Interconnection Subtotal 833
Total Future Demand with 3971
Interconnections (AFY)? !
Notes:

2. Table 4-3, 2020 UWMP. Total District projected water
demand for year 2045, excluding anticipated demand
from the proposed Dana Reserve development.

2.1.2. Dana Reserve Water Demand Projections

mk

The proposed Dana Reserve development includes approximately 1,235 residential units, 18.9 acres of
commercial land use, and 31.5 acres of public parks and streetscapes. Applying usage factors derived from the
2016 NCSD Urban Water Management Plan (UWMP) and additional factors pulled from the City of Santa Barbara
and the County of SLO, the Developer estimated a total water demand for the new development of 370 acre-
ft/year (AFY). This estimate includes a 10% contingency to account for additional miscellaneous water use. Table
2-5 shows the developer’s water use factors used and total demand projections for the Dana Reserve
development as outlined in the most recent Water Supply Assessment update by RRM Design Group (2020) as

cited below.
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Table 2-5: Developer Provided Water Use Factor and Demand Projections

(Table 5.1 from DRSP Update)

Numb'er Water Use Factor? Potable Water Daily Demand?
Land Use Category of Units (AFY) Demand (gpd)
or Acres (AFY)
Residential
Condos 173 units 0.13 AFY/unit 22.14 -
Townhomes 210 units 0.14 AFY/unit 30.24 -
Cluster 124 units 0.21 AFY/unit 25.79 -
4,000-5,999 SF 463 units 0.21 AFY/unit 96.30 -
6,000-7,000+ SF 225 units 0.34 AFY/unit 75.61 -
Affordable 75 units 0.14 AFY/unit 10.84 -
Subtotal 261.13 232,900
Commercial®
Village Commercial 4.4 ac 0.17 AFY/1,000 sf 8.69 -
Flex Commercial 14.5 ac 0.17 AFY/1,000 sf 28.63 -
Subtotal 37.32 33,319
Landscape
Village and Commercial Area* 6.3 ac 1.0 AFY/ac 6.30 -
Public Recreation 10.0 ac 1.0 AFY/ac 10.00 -
Neighborhood Parks 15.0 ac 1.0 AFY/ac 15.00 -
Streetscape/Parkways 6.5 ac 1.0 AFY/ac 6.50 -
Subtotal 37.80 28,121
Project Total 336.25 AFY 300,185 gpd
Project Total (with 10% contingency) 369.88 AFY 330,207 gpd
Notes
1. Assumes 0.15 gpd/sf and 33% useable site area for buildings.
2. Conversion factor: 1 AFY equals 892.742 gpd.
3. Water usage factors used by the developer in the table above are derived from the following sources: 2016 NCSD
UWMP, the City of Santa Barbara and the County of San Luis Obispo.
4. Assumed 33% of the total commercial acreage is available for landscape.
5. Updated Table 5.1 provided in email dated September 23, 2020, from Robert Camacho, RRM Design Group

The water demand factors provided by the developer were compared to the standard water demand factors from
the 2007 Water Master Plan referenced in the District Water and Wastewater Standards as well as calculated
demand factors based on the 5-year and 10-year District average annual water production. This comparison is
shown below in Table 2-6. The land use categories used by the developer (RRM) do not line up with categories
that the District has outlined in the 2007 Water Master Plan (WMP) or within the District’s current water model.
As such, the District land use factors were applied to the most appropriate Dana Reserve land use category.

Nipomo Community Services District - Dana Reserve Development
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Table 2-6: Dana Reserve Water Demand Factor Comparison

Dana
R®saize 2007 Water 5-Year Production 10-Year Production
Land Use Category Supply Master Plan Average (2016-2020 — | Average (2011-2020 —
Assessment! (AFY/acre) AFY/acre) AFY/acre)
(AFY/acre)

Condominiums 2.29 3.75 2.22 2.47
Townhomes 2.60 3.75 2.22 2.47
Small Lots SFR? 1.27 2.10 1.26 1.40
Medium Lot SFR 1.42 2.10 1.26 1.40
Affordable 2.71 3.75 2.22 2.47
Commercial 1.96 1.42 1.33 1.49
Parks/Streetscapes 1.00 0.98 0.71 0.79
Notes:

1. Developer originally used residential demand factors in the form of GPD/unit to calculate anticipated demand for residential
development. Using information provided in the Dana Reserve Water Supply Assessment describing total areas for each land
use category, average demand factors in the form of AFY/acre were calculated by MKN.

2. Small Lot SFR (Single Family Residence) includes “Cluster” Land Use Category shown in Table 2-2.

These demand factors were used to calculate average day demand, maximum day demand (MDD), and peak hour
demand (PHD) for the Dana Reserve development. MDD and PHD were calculated by multiplying the average day
demand by peaking factors of 1.7 and 3.78 (according to current District Standard Specifications) respectively.
Each of the District projections include a 10% contingency to account for miscellaneous demand and total
demands are outlined below in Table 2-7. We recommend using the projection calculated based on the 10-year
production average, because it represents a range of years including both drought and non-drought conditions.
While this is a conservative approach, it is an appropriate baseline for planning to meet future water demands.
This is also the approach applied to potential annexations in the 2020 UWMP.

Table 2-7: NCSD Dana Reserve Water Demand Comparison

Average Average Maximum Peak Hour
Projection Method Day Flow! Day Flow Day Flow Flow
(AFY) (MGD) (MGD) (MGD)
Peaking Factor - 1.7 x ADD 3.78 x ADD
Water Supply Assessment (RRM) 358 0.32 0.54 1.21
2007 Water Master Plan Demand Factors 512 0.46 0.78 1.73
10-year Production Average Demand
Factors (as applied in 2020 UWMP) 352 0.31 0.53 1.19
5-year Production Average Demand 316 0.28 0.48 1.07
Factors
1. All average day demand values include a 10% contingency per the method used in the Water Supply Assessment.

Total demands for existing and future conditions within the District system, including anticipated demands from
the Dana Reserve development, were compared with the future delivery capacity from the Nipomo Supplemental
Water Project and groundwater allocation in Table 2-8.

Nipomo Community Services District - Dana Reserve Development
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Table 2-8: Water Supply Allocation and Demand

Existing Conditions Maximum
with Deliveries to | Anticipated Infill
Source
Purveyors Development
AFY AFY
Average District Demand? 2,048 2,048
Potential District Maximum Anticipated Infill - 340
Dana Reserve Demand 352 352
WMWC Demand? 417 417
GSWC Demand? 208 208
GSWCCR Demand? 208 208
Total Demand 3,233 3,573
2025 NSWP Allocation 2,500 2,500
NCSD Voluntary Groundwater Reduction Goal® 1,267 1,267
Total Future Water Supply 3,767 3,767
Supply Surplus / (Deficit) 534 194
NSWP New Development Allocation* 500 500
Maximum Future Water Supply 4,267 4,267
Notes:

1. Table4-1,2020 UWMP.

2. 2025 purveyor wholesale estimate, Table 4-3, 2020 UWMP

3. NCSD current voluntary groundwater reduction goal based on fifty percent reduction from average
production in the FY's 2009-10 through 2013-14 as required by the Final Judgment, or fifty percent of
2,533 AFY.

4. While this additional allocation is available to the District for delivery under the Wholesale Agreement, it
should only be taken as a last resort. After the District requests 3000 AFY, the District must maintain that
delivery. It is believed the District does not have enough demand to warrant additional water delivery
past 2500 AFY.

This analysis estimates that in 2025, even with the Dana Reserve Project, District water supplies will exceed
demand by 534 AFY under existing conditions (with delivery to purveyors) and by 194 AFY under the Maximum
Anticipated Infill Development scenario. If the District elects to take the New Development Allocation of 500 AFY,
the remaining supply surplus will increase. A considerable challenge facing the District will be maintaining the
currently operating wells within the system while continuing to meet contractual obligations for NSWP water
deliveries. This is addressed in the storage discussion in Section 2.4.

Nipomo Community Services District - Dana Reserve Development
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2.2 Water System Facilities

2.2.1. Existing Facilities
The District’s existing water system includes the following supply, storage, and distribution facilities:

Supply

Nipomo Supplemental Water Supply: Joshua Road Pump Station currently operating between 550 and
820 GPM with capacity to operate at 1,860 GPM (3,000 AFY).

U

Sundale Well: Currently operating at 890 GPM.

Via Concha Well: Currently operating at 610 GPM.
Black Lake Well #4: Currently operating at 360 GPM.
Knollwood Well: Currently operating at 240 GPM.

U000 O0

Eureka Well #2: Currently inoperable. Future design capacity of 1000 GPM (To be online by 2022).
Storage

U

Foothill Tanks: 4 tanks totaling 3,000,000 gallons of useful storage.

U

Standpipe: 280,000 gallons of useful storage.

L Joshua Road Tank: 500,000 gallons; No useful storage for District system since it is a partially-buried
tank intended primarily as operational buffer for Joshua Road Pump Station. Flow from the Tank must

be pumped into the District system.
Distribution

L Pipeline Statistics:

The following table summarizes pipe lengths in the distribution system as extracted from District’s Water System
GIS. The majority of pipelines (67%) are 8-inch diameter and smaller.

Table 2-9: Existing Water Pipeline Statistics

Pipe Diameter (inches) Pipe Length (feet) % of Total
2 120 0.02%
4 1,189 0.24%
6 121,722 24.18%
8 215,531 42.82%
10 81,703 16.23%
12 48,052 9.55%
14 1,265 0.25%
16 22,746 4.52%
18 101 0.02%
24 10,898 2.17%

Total 503,327 100%

Nipomo Community Services District - Dana Reserve Development
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2.2.2. Proposed Master Plan Facilities

MKN reviewed the District’'s 2007 Water and Sewer Master Plan (Master Plan) for potential proposed
improvements that may be necessary to support the development. Of the proposed improvements, the following
were identified:

O 12” pipeline along Northeastern length of proposed Dana Reserve development from the corner of
Sandydale Drive and North Frontage Road to Willow Road to loop the water system.

O 16” pipeline from the Foothill Tanks to Sandydale Drive and North Frontage Road. The pipeline was
reduced from the 24” diameter originally proposed in the WMP. A 16” pipeline is more appropriate
given the updated future demands and flows necessary to meet District demand as a result of future
development and the Dana Reserve Project.

As an alternative, District staff recommended MKN evaluate a 16-inch pipeline on North Oakglen Avenue from
West Tefft Street to Sandydale Drive and North Frontage Road.

2.3 Hydraulic Analysis Results and Recommendations

2.3.1. Hydraulic Modeling Analysis

MKN utilized the District’s current WaterCAD hydraulic model to evaluate the impact of the proposed Dana
Reserve development on the existing and future District water system based on existing and future projected
demands.

For the purpose of this report, scenarios were modeled for both current and future conditions within the District’s
Water System. All scenarios assumed delivery to the Woodlands Mutual Water Company (WMWC), Golden State
Water Company (GSWC), and Golden State Water Company Cypress Ridge (GSWCCR) as outlined in Table 2-4. The
existing conditions scenarios also assumed a delivery of 1,336 gpm (2,157 AFY) from the NSWP at the Joshua Road
Pump Station (JRPS), which is based on the District’s current delivery from JRPS (820 gpm) plus future required
deliveries to other purveyors (516 gpm total). Model runs were performed under steady state conditions based
on the following model settings:

U Existing System Demands

o Average day demand (ADD) conditions: 1850 gpm

o Maximum day demand (MDD) conditions: 2,784 gpm (1.7 peaking factor)

o Peak hour demand (PHD) conditions: 5,559 gpm (3.78 peaking factor)

o Residential fire-flow: 1,000 gpm per 2016 California Fire Code

o Commercial fire-flow: 3,000 gpm
Delivery to WMWOC at Trail View Place: 258 gpm (417 AFY)
Delivery to GSWC at Primavera Lane: 129 gpm (208 AFY)
Delivery to GSWCCR at Lyn Road: 129 gpm (208 AFY)
Joshua Road Pump Station at 1336 gpm (2157 AFY)
Available Well Production

o Blacklake #4: 360 gpm

[ iy W Wy N

o Knollwood: 240 gpm

Nipomo Community Services District - Dana Reserve Development
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o Sundale: 890 gpm
o Via Concha: 610 gpm
O Foothill Tanks in service
o Tank level during ADD: 17 feet (540 feet)
o Tank level during MDD: 15 feet (538 feet)
o Tank level during PHD: 13 feet (536 feet)
[ Standpipe in service
o Tank level during ADD: 80.4 feet (540 feet)
o Tank level during MDD: 78.4 (538 feet)
o Tank level during PHD: 76.4 (536 feet)
The scenarios were assessed based on the following criteria, in conjunction with current District Standards and
Specifications for Water System Design:
L System Pressure
o Minimum Operating Pressure (ADD, MDD, PHD) = 40 psi
o Minimum Operating Pressure (MDD plus fire-flow) = 20 psi
o Maximum Recommended Operating Pressure (All conditions) = 80 psi
L Pipeline Velocity
o Maximum Pipeline Velocity (All conditions — as a goal not a requirement) = 5 ft/s
Table 2-10 provides a description of Scenarios 1 through 9 and results of the analysis for baseline conditions as
well as existing conditions with the addition of the proposed Dana Reserve Development. Modeled system
pressures were observed at the following nine locations within the District’s water distribution system to identify
pressure impacts to the District’s low pressure service area customers, high pressure service area customers,

interconnection with WMWoC, interconnection with GSWC, interconnection with GSWCCR, and four locations
within the Dana Reserve development:

U

Low Pressure (high elevation) Area in Summit Station: Futura Lane
High Pressure (low elevation) Area in Main Zone: Honeygrove Lane
WMWC Interconnection: Trail View Place

GSWC Interconnection: Primavera Lane

GSWCCR Interconnection: Lyn Road west of Red Oak Way

Dana Reserve Connection: Sandydale Drive

Dana Reserve Connection: Pomeroy Road

Dana Reserve Connection: Willow Road (west)

o000 o00o

Dana Reserve Connection: Willow Road (east)

Nipomo Community Services District - Dana Reserve Development
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Table 2-10: Hydraulic Analysis Scenarios 1-9
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Table 2-10: Hydraulic Modeling Results with NSWP Delivery at 2157 AFY

WMCC GSWC
Dana Reserve | Dana Reserve | Dana Reserve | Dana Reserve GSWCCR
Dana Honeygrove . . Interconnect | Interconnect
. . Futura Lane at Sandydale at Pomeroy at Willow at Willow L i Interconnect at
WaterCAD Scenario and Settings Reserve , Lane . at Trail View | at Primavera
] (EL = 454') , Drive Road Road 1 Road 2 Lyn Road (EL =
Delivery (EL=306') . . . . Place Lane )
(EL = 355") (EL=351") (EL=385") (EL=378") , , 328')
(EL = 222") (EL=312")
Total NSWP Quad Tanks | Standpipe
Scenario Description Demand | Delivery | Wells Level Level Flow Pressure Pressure Pressure Pressure Pressure Pressure Pressure Pressure Pressure
GPM PSI PSI PSI PSI PSI PSI PSI PSI PSI
M) | (aPm) (Feet) | (Feeyy | (GPM) | (PSD (Psi) (Psl) (Psi) (Psl) (PsI) (Psl) (Psi) (Psi)
Baseline System Conditions without Delivery to Dana Reserve
1 Average Day Demand 1850 1336 Off 17 80.4 - 37 102 80 81 - - 137 99 91
2 Maximum Day Demand 2784 1336 Off 15 78.4 - 37 101 79 81 - - 136 98 91
Maxi Day D d + 1000 GPM
3 aximiim ay Beman 3784 | 1336 | oOff 15 78.4 - 19.9 101 79 80 - - 136 08 80
Fire-flow at Futura Lane
4 Peak Hour Demand 5559 1336 Off 13 76.4 - 36 93 72 73 - - 129 91 90
System Conditions with Delivery to Dana Reserve
5 Average Day Demand 2069 1336 Off 17 80.4 218 37 102 80 81 67 70 137 99 91
6 Maximum Day Demand 3155 1336 Off 15 78.4 371 36 99 78 79 65 68 135 97 90
Maxi Day D d + 1000 GPM
7 aximumm =ay Beman 4155 | 1336 | Off 15 78.4 371 19 99 78 79 65 67 135 97 79
Fire-flow at Futura Lane
Maxi Day D d + 3000 GPM
8 aximtim Zay’Beman 6155 | 1336 | Off 15 78.4 3371 35 92 68 70 54 57 127 90 89
Fire-flow at Dana Reserve
9 Peak Hour Demand 6383 1336 Off 13 76.4 824 34 89 56 58 68 70 125 87 88
Legend:

Falls within recommended range

Falls under recommended pressure (40 psi for ADD, MDD, PHD; 20 psi for Fire-flow)

Exceeds recommended pressure (80 psi for all scenarios)
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Scenarios 1 through 4: Existing System Conditions

Scenarios 1-4 modeled existing pressures at the nine monitoring locations with NSWP delivery at 820 gpm, all
storage tanks in service, and no wells in service under ADD, MDD, MDD plus fire-flow, and PHD conditions.
Pressures throughout the water system under existing conditions vary slightly between ADD, MDD, MDD plus fire-
flow, and PHD, but largely remain within the District’s recommended pressure ranges. The District’s high point,
Futura Lane, faces pressures below the District’'s recommended range during all existing system condition
scenarios. All purveyor interconnection sites experience high pressures (above 80 psi) throughout most existing
system condition scenarios.

Scenarios 5 through 9: Existing System Conditions with Dana Reserve Addition

Results from Scenarios 5 through 9 show a minor decrease in system pressures (1-2 psi) during MDD plus fire-flow
and PHD conditions across much of the system when compared to those same scenarios during existing
conditions.

Figure 2-1 outlines the developer proposed water mains as well as four proposed improvement alternatives to
mitigate the system impact made by the Dana Reserve Development. The impacts these alternatives have on the
District’s system in conjunction with increased future system demands were assessed in the hydraulic modeling
analysis and are included in Table 2-11 and the discussion to follow.

Table 2-11 summarizes Scenarios 10 through 23 and results of the analysis for future demands based on maximum
anticipated infill development and increased NSWP delivery. These scenarios also included potential improvement
projects in the analysis. The same assumptions were used as stated previously except for the following:
L Future System Demands
o Average day demand (ADD) conditions: 2,277 gpm
o Maximum day demand (MDD) conditions: 3,509 gpm (1.7 peaking factor)
o Peak hour demand (PHD) conditions: 7,170 gpm (3.78 peaking factor)
O Joshua Road Pump Station at 1,550 gpm (2,500 AFY)

Nipomo Community Services District - Dana Reserve Development
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Table 2-11: Dana Reserve Hydraulic Modeling Results with NSWP Delivery at 2500 AFY

Fire-flow at Dana Reserve

wmcc GSWC
Dana Reserve | Dana Reserve | Dana Reserve | Dana Reserve GSWCCR
Dana Honeygrove . . Interconnect | Interconnect
. . Futura Lane at Sandydale at Pomeroy at Willow at Willow L i Interconnect
WaterCAD Scenario and Settings Reserve : Lane . at Trail View | at Primavera
] (EL = 454") , Drive Road Road 1 Road 2 at Lyn Road
Delivery (EL=306') , , , . Place Lane ,
(EL = 355') (EL=351") (EL = 385') (EL=378") , , (EL = 328')
(EL = 222") (EL=312")
Total NSwWP Quad Tanks | Standpipe
Scenario Description Demand | Delivery | Wells Level Level Flow Pressure Pressure Pressure Pressure Pressure Pressure Pressure Pressure Pressure
GPM PSI PSI PSI PSI PSI PSI PSI PSI PSI
(GPM) (GPM) (Feet) (Feet) (GPM) (Ps) (Ps) (Ps) (Ps) (Ps) (Psi) (Psi) (Ps) (Ps)
System Conditions with Delivery to Dana Reserve and Future Flows Based on Subdivision Potential
10 Average Day Demand 2277 1550 Off 17 80.4 199 37 102 80 81 67 70 137 102 91
11 Maximum Day Demand 3509 1550 Off 15 78.4 339 36 101 78 80 65 68 136 99 90
Maxi Day D d + 1000 GPM
12 aximum =ay Beman 4509 1550 Off 15 78.4 339 19 101 78 80 65 68 135 98 79
Fire-flow at Futura Lane
Maxi Day D d + 3000 GPM
13 aximum Fay Beman 6509 1550 Off 15 78.4 3339 35 92 68 70 54 57 126 90 89
Fire-flow at Dana Reserve
14 | Maximum Day Demand +3000 GPM | ¢ 0 off 15 78.4 3339 34 85 63 65 50 53 122 83 89
Fire-flow at Dana Reserve & NO JRPS '
15 Peak Hour Demand 7170 1550 Off 13 76.4 754 33 92 70 72 58 60 127 90 87
All
16 Peak Hour Demand 7170 1550 Wells 13 76.4 754 34 97 76 78 63 66 137 95 88
On
System Conditions with Delivery to Dana Reserve and Future Flows Based on Subdivision Potential with Proposed 16" Pipeline From Quad Tanks
Maxi Day D d + 3000 GPM
17 aximum Fay Beman 6509 1550 Off 15 78.4 3339 35 97 73 75 59 62 131 95 89
Fire-flow at Dana Reserve
System Conditions with Delivery to Dana Reserve and Future Flows Based on Subdivision Potential with Proposed 16" Pipeline on N Oak Glen and Tefft
Maximum Day Demand + 3000 GPM
18 ) 6509 1550 Off 15 78.4 3339 35 95 73 74 58 62 130 93 89
Fire-flow at Dana Reserve
System Conditions with Delivery to Dana Reserve and Future Flows Based on Subdivision Potential without 10" Pipeline from Quad Tanks on Tefft
Maxi Day D d + 3000 GPM
19 aximum Fay Beman 6509 1550 Off 15 78.4 3339 35 93 68 70 54 57 127 90 89
Fire-flow at Dana Reserve
g0 | Maximum Day Demand +3000 GPM | o 0 off 15 78.4 3339 34 80 59 61 45 48 117 78 88
Fire-flow at Dana Reserve & NO JRPS '
System Conditions with Delivery to Dana Reserve and Future Flows Based on Subdivision Potential with Proposed 12" Loop on North Frontage from Sandydale to Willow
Maximum Day Demand + 1000 GPM
21 ] 4509 1550 Off 15 78.4 339 19 101 78 80 65 68 135 98 79
Fire-flow at Futura Lane
Maximum Day Demand + 3000 GPM
22 ) 6509 1550 Off 15 78.4 3339 35 95 70 72 56 59 128 93 89
Fire-flow at Dana Reserve
23 Peak Hour Demand 7170 1550 Off 13 76.4 754 33 92 70 72 58 60 127 90 87
System Conditions with Delivery to Dana Reserve and Future Flows Based on Subdivision Potential with Proposed 12" End-of-Line Loop on Willow
Maximum Day Demand + 3000 GPM
24 6509 1550 Off 15 78.4 3339 35 92 68 70 54 57 126 90 89

Legend:

Falls within recommended range

Falls under recommended pressure (40 psi for ADD, MDD, PHD; 20 psi for Fire-flow)

Exceeds recommended pressure (80 psi for all scenarios)
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Scenarios 10 through 16: Future System Conditions with Dana Reserve Addition

System pressures at the monitoring locations increased by 1-2 psi for flow conditions with the higher demands
and NSWP delivery (3000 AFY) compared to existing system conditions. Futura Lane remains consistently below
allowable system pressures for all conditions except MDD plus fire-flow at Dana Reserve, which is consistent with
the existing conditions scenarios. It should be noted that the worst-case scenario run, MDD plus fire-flow
conditions at Dana Reserve (3000 gpm) with JRPS not operating, still yielded acceptable pressures at all monitored
nodes.

Scenario 17: Future System Conditions with Dana Reserve Addition and Proposed Alternative 1

Alternative 1 includes a 16” pipeline from the Foothill Tanks to the connection point at Dana Reserve as shown in
Figure 2-1. This scenario was performed assuming MDD plus fire-flow conditions at Dana Reserve (3000 gpm) and
improves system pressures by 2-3 psi at all nodes except for Futura Lane and the GSWCCR Interconnection. This
improvement was modified from the original 24” Master Plan improvement recommended to account for low
pipeline velocities.

Scenario 18: Future System Conditions with Dana Reserve Addition and Proposed Alternative 2

Alternative 2 includes a 16” pipeline on North Oak Glen Avenue from Tefft Street to the connection point at Dana
Reserve, and the replacement of the 10” AC pipeline on Tefft with a new 16" ductile iron pipe as shown in
Figure 2-1. This scenario was performed assuming MDD plus fire-flow conditions at Dana Reserve (3000 gpm) and
the pipeline improves system pressures by 1-2 psi at the Dana Reserve site, but lowers system pressures by less
than 1 psi at Honeygrove Lane (low elevation system location) and the WMCC Interconnection. It should be noted
that both of those nodes are consistently above recommended system pressures for the District system, so lower
pressures at these sites are of less concern.

Scenarios 19 through 20: Future System Conditions with Dana Reserve Addition and Without 10” Pipeline from
Foothill Tanks on Tefft (Proposed Alternative 2)

These scenarios were run performed to demonstrate the degree to which the District relies on the 10” and
12" pipelines running from the Foothill Tanks to the rest of the District’s distribution system. The 10” pipeline is
asbestos cement and is over 50 years old (originally installed in 1966). These scenarios assumed MDD plus fire-
flow at Dana Reserve (3000 gpm) condition and the same condition without JRPS online, to demonstrate the
effects on the distribution system without NSWP delivery and with limited flow from the Foothill Tanks. The first
scenario lowers system pressures by 1-3 psi across the system, and most significantly impacted the Dana Reserve
development. This scenario increased the pipeline velocity in the parallel 12” pipeline coming from the Foothill
Tanks, but not above the District’s limit of 5 ft/s. Scenario 20 without JRPS online decreased system pressures by
10-15 psi when compared to Scenario 13 (Future System Conditions at MDD plus fire-flow at Dana Reserve). This
scenario also increased the pipeline velocity in the parallel 12” pipeline coming from the Foothill Tanks to
approximately 6.08 ft/s, exceeding the maximum recommended velocity outlined by the District Standards.

Scenarios 21 through 23: Future System Conditions with Dana Reserve Addition and North Frontage Road Pipeline

These scenarios analyze approximately 4750 LF of 12” pipeline along North Frontage Road to the existing dead-
end on Willow Road as shown in Figure 2-1. Results from these scenarios indicate that this pipeline will not
improve system pressures by a significant margin, however, this improvement promotes looping from the tanks
to Dana Reserve which is an important benefit to eliminate dead end water mains and minimize water age
throughout the system. The District requires looping of water mains to prevent dead ends.

Nipomo Community Services District - Dana Reserve Development
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Scenario 24: Future System Conditions with Dana Reserve Addition and Willow Road End-of-Line (EOL) Connection

This scenario includes a 12” loop on Willow Road to prevent a dead-end line on Willow Road as an alternative to
the North Frontage Road Pipeline as shown in Figure 2-1. This alternative causes no change to system pressures
shown in Scenario 13 (Future System Conditions at MDD plus fire-flow at Dana Reserve) but does satisfy District
looping requirements with minimal off-site improvements.

2.3.2. Recommended Offsite Pipeline Improvements

The hydraulic analysis indicated that the Dana Reserve development will likely impact the District’s water
distribution system most significantly during MDD plus fire-flow at Dana Reserve and PHD conditions with minor
decreases of less than 1 psi under other ADD and MDD conditions. The District should consider either Alternatives
1 or 2 to ensure reliable water delivery and adequate pressures throughout their system with the addition of the
Dana Reserve Development.

1. Alternative 1: Construction of the new 16-inch pipeline (shown in Figure 2-1) from the Foothill Tanks
to the Sandydale connection point would allow the District to maintain high system pressures during
MDD plus fire-flow conditions at Dana Reserve and provide an additional freeway crossing, adding
redundancy to the existing distribution system.

2. Alternative 2: Construction of the new 16-inch pipeline on North Oak Glen Drive from Tefft Street to
the Sandydale connection point; and replacement of the existing 10-inch AC pipeline from the
Foothill Tanks to North Oak Glen Drive on Tefft Street with a new 16-inch PVC pipeline (shown in
Figure 2-1). These improvements would allow the District to maintain high system pressures during
MDD plus fire-flow conditions at Dana Reserve and provide an additional freeway crossing, adding
redundancy to the existing distribution system (shown in Figure 2-1). These improvements would
also provide redundancy to the District’s water supply from the Foothill Tanks. The existing 10-inch
is at high risk of failure because of the age of the pipeline. This pipeline also provides much of the
system’s water supply, and if it were to fail, pressures would fall across the system.

2.3.3. Evaluation of Proposed Onsite Pipeline Improvements

The Developer proposed four connection points for the Dana Reserve water system based on anticipated projects.
However one proposed connection does not connect to the District’s existing system. As such, it is recommended
that the southeast connection point be moved to the intersection of Sandydale Drive and North Frontage Road.

Figure 2-1 shows the Developer-proposed water mains for the Dana Reserve development per the most recent
copy of the Draft DRSP (April 2020). The proposed 12-inch mains are appropriate for maintaining District
recommended pressures and velocities. Figure 2-1 shows the North Frontage Road Pipeline that provides looping
for the overall system and prevents a dead end on Willow Road. While looping is required to meet District
standards, it is recommended the District pursue the Willow Road EOL Connection, outlined in Figure 2-1, to avoid
a dead-end connection, while maintaining services at the end of the 12-inch line on Willow Road. This alternative
maintains looping requirements but avoids unnecessary off-site improvements.

It should be noted that the Draft DRSP only identifies transmission mains to serve the Dana Reserve development,
so the extent of onsite improvements that could be reviewed and modeled was limited. Further evaluation will
be needed after preliminary design of onsite improvements is submitted by the developer.

Nipomo Community Services District - Dana Reserve Development
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24 Storage Analysis and Recommendations

Table 2-13 outlines the water system storage capacity for the District system under three scenarios, with and
without the Dana Reserve Development. The first scenario represents existing conditions of the current District
system based on current system demands and service population. The second scenario represents the maximum
anticipated infill potential based on parcels that could be added to the District system, particularly those
designated NCSD Reserved Capacity, those on private wells, and vacant parcels. This scenario assumes that those
parcels that can subdivide will subdivide, increasing ADU potential. The final scenario represents the future
conditions outlined in the Storage Capacity Analysis of the 2007 Water and Sewer Master Plan. This scenario
anticipated the construction of 1,000,000 gallons of additional storage, increasing the overall system storage to a
total of 4,280,000 gallons. The 2007 Water and Sewer Master Plan analysis also included Sundale Well as an
emergency supply. It was assumed that Sundale Well could reliably produce 1,000 gpm of emergency water supply
for a three-day period, which is equivalent to 3,710,000 gallons. This assumption is not valid if the wells are not
operated sufficiently.

The District is required by State law (California Code of Regulations Title 22) to maintain sufficient water storage
capacity within its system to meet three basic needs: fire storage, equalization storage, and emergency storage.
Fire flow storage must be greater than that required to produce the maximum anticipated fire-flow for a specified
duration. Equalization storage is necessary to maintain availability of demand during peak conditions when system
demands are greater than that being fed directly from supply sources. Emergency storage must be on hand to
produce at least 50 gallons per capita per day for three days.

Fire-flow storage is calculated by multiplying fire-fighting flowrate by the duration of the fire-fighting event. A
3,000 gallon per minute flowrate for a duration of three hours was used to determine the minimum fire storage
required for the system (540,000 gallons). This minimum value was assumed to be equal for both existing and
future conditions.

Equalization storage is estimated by the formula: (1.5 — 1) x (MDD in GPM) x (14 hours) x (60 minutes per hour).
The calculated values are displayed in Table 2-13 for three scenarios.

Emergency storage is calculated by multiplying population by 50 gallons per day for three days. Existing population
within the NCSD service area is estimated at 13,771 for the year of 2020 as calculated using the Department of
Water Resources (DWR) Population Tool. Existing and future population projections from the 2020 DWR service
population estimates are shown in Table 2-12, including future projections from the 2020 UWMP.

Table 2-12: NCSD Served Population Summary \

2045 Population with Maximum
Anticipated Infill Development
District Service Area 13,771 16,031

District Service Area with Dana
Reserve Project

Notes:
1. PerTables 3-1 and 3-1a from the District’s 2020 UWMP update.

Conditions 2020 Population

13,771 18,398

Nipomo Community Services District - Dana Reserve Development
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Table 2-13: Water System Storage Capacity

Maximum
Existing Existing Conditions | Anticipated Infill
Storage Requirements Conditions’ with Dana Reserve Development?

with Dana Reserve

gallons gallons gallons
Fire 540,000 540,000 540,000
Equalization 952,489 1,108,198 1,256,843
Emergency 2,065,650 2,486,250 2,550,600
Total 3,558,139 4,134,448 4,347,443
E’:;;':ifyAbove'Gm“”d Storage 3,280,000 3,280,000 3,280,000
Gross Surplus/(Deficiency) (278,139) (854,448) (1,067,443)
Notes:

1. Existing conditions based on 2019 NCSD customer usage data.
2. Maximum anticipated infill development based on current land development status and potential future
development status.

The District’s existing tank storage is not adequate to meet current and future needs including the Dana Reserve.
While current storage does not adequately provide storage for existing conditions, the addition of Dana Reserve
increases the storage need by almost 577,000 gallons.

As delivery from the NSWP increases, the District will require more operational storage for the water distribution
system. Unlike wells, which can be sequenced to match daily diurnal usage fluctuations, the NSWP delivers
constant flow into the District system. This requires additional equalization or “buffer” storage to prevent
overflowing tanks or draining them below typical operating levels. As the District continues to operate their
existing groundwater wells, the District will operate them during times when the cost for energy is low, which
typically falls during low water demand hours (late night to early morning). This increased production during low
consumption periods will dictate the District’s need for additional storage. It is recommended that the District
invest in additional aboveground storage in order to maintain enough storage to improve flexibility in operating
with higher NSWP deliveries alongside continued groundwater well pumping. The preferred location for new
storage is at the Foothill Tanks site.

Adding the new 1.0 MG storage tank recommended in the Water Master Plan will require that the District
purchase additional land. The expanded storage capacity will allow the District to meet the identified storage
requirements and will provide redundancy. The additional tank will also facilitate tank maintenance as cleaning
and recoating can require taking a tank out of service for months at a time. The addition of a new tank at the
Foothill Tanks site would necessitate improvements to the District’s current chemical injection as well as valving
between tanks. The current chemical injection system relies on manual injection of chemicals to the water stored
in the elevated tanks. The construction of an additional storage tank would warrant automation and
improvements to the existing chemical injection. It is also recommended that the District automate the current
manual isolation valves between tanks to control water quality and manage constant flow from the NSWP.

Operational storage for NSWP delivery is another area of concern. The existing 500,000 gallon partially-buried
reservoir at JRPS receives water from the City of Santa Maria. Pressure conditions in the City’s system can
fluctuate, necessitating the inclusion of this reservoir to provide a constant water supply to JRPS. The reservoir is

Nipomo Community Services District - Dana Reserve Development
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one of the only major components of NSWP with no redundancy. If the existing JRPS Reservoir is taken out of
service for repairs, cleaning or maintenance, NSWP may not have adequate supply from the City to operate which
could leave the District unable to meet system demands. Adding a second 500,000-gallon reservoir at JRPS is
recommended to provide redundancy in case the reservoir must be taken out of service for maintenance or
repairs.

Nipomo Community Services District - Dana Reserve Development
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3.0 WASTEWATER COLLECTION SYSTEM

3.1 Wastewater Flows

3.1.1. Flow Monitoring

To aid in estimating existing wastewater flows and the distribution across the District wastewater collection
system, MKN'’s subconsultant, ADS, placed three (3) depth-velocity flow meters in the District’s collection system
at locations indicated on Figure 3-1. MKN and District staff worked with ADS to identify manholes for placement.
Five-minute depth and velocity data were collected between October 23, 2020, and November 28, 2020 and
converted to flow in gallons per minute (GPM). The report from ADS (Appendix A) describes the flow meter type
and data collection methodology and provides graphs of calculated flows at each location.

The sewershed upstream of Flow Meter No. 1 (FMO01) includes contributions from the two other flow meters
(FMO02 and FMO03).

The flow conditions used throughout the next two sections of the Study are defined below.

e Average Annual Flow (AAF): The flow rate averaged over the course of the year and the base flow for the
collection system and WWTF.

e Average Daily Flow (ADF): The flow rate averaged by day over a monitoring period.

e Maximum Month Flow (MMF): The average daily flow during the month with the maximum cumulative
flow. MMF is often the basis for a WWTF permitted flow limit.

e Peak Day Flow (PDF): The maximum daily flow rate used to design or evaluate hydraulic retention times
for certain wastewater treatment processes.

e Peak Hour Flow (PHF): The maximum one-hour flow experienced by the facility is typically used for sizing
collection system mains, WWTF piping, pump stations, flow meters and WWTF headworks systems. Peak hour
flow is typically derived from facility influent records, flow monitoring, or empirical equations used to estimate
PHF based on service area population.

The following table summarizes results for each flow meter during the flow monitoring period.

Table 3-1: Summary of Flow Monitoring Results (Oct. 23 — Nov. 28, 2020)

Flow Meter

Parameter Units FMO01 FMO02 FMO03
Pipe Diameter Inches 24 12 10
Average Daily Flow GPD | 560,000 | 191,000 | 74,000
Average Daily Flow GPM 389 133 52
Average Flow Depth Inches 4.75 2.95 2.25
Peak Hour Flow GPM 747 258 101
Peak Hour Flow Depth Inches 5.08 3.00 2.32
Peak Hour Peaking Factor (PHF/ADF) - 1.9 1.9 1.9
Peak Instantaneous Flow (5-minute data) | GPM 875 643 172

Nipomo Community Services District - Dana Reserve Development
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Results for FMO1 during the study period were compared to flows at the Southland WWTF influent flow meter

during the study period and between January 2019 and December 2020.

Table 3-2: Historical Southland WWTF Influent Flow and Loading
(January 2019 — December 2020)

Parameter Unit Value
Average Flow During Study Period MGD 0.50
(Oct/Nov 2020)

Average Annual Flow (AAF) MGD 0.49
Maximum Month Flow (MMF) MGD 0.51
Peak Day Flow (PDF) MGD 0.57
Peak Hour Flow (PHF)! MGD 1.3

! peak hour was determined from data collected between July 2018 and June 2020 for another study being conducted by

the District.

Nipomo Community Services District - Dana Reserve Development
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3.1.2. District Projections

The District includes two wastewater service areas: Town and Blacklake. District staff is developing the Blacklake
Sewer Consolidation Project to regionalize wastewater treatment at a central District facility. Existing influent
wastewater from the Blacklake sewer collection system will be diverted from the Blacklake Water Reclamation Facility
(WRF) to the Southland Wastewater Treatment Facility (WWTF). This project will require installation of a lift station at
the existing Blacklake WREF site and construction of a force main to convey wastewater from the Blacklake system to the
Town Sewer system for conveyance and treatment at the Southland WWTF. The existing Blacklake WRF will be
decommissioned.

County sewer customers are also connected to the Town System through the Galaxy and People’s Self Help (PSH)
Lift Stations. These customers are identified separately in Table 3-4.

Future District projections in Table 3-5 include both Blacklake and Town service areas since both will be served in
the future. District GIS has identified parcels which are not yet tied into District sewer mains but could be served
in the future, therefore these parcels were included. Two different methods were considered to estimate future
AAF:

e Method 1: Return flows applied to 10-year (2011-2020) water production records?.
e Method 2: Duty factors from the 2007 Water and Sewer Master Plan Update

Method 1 results were developed from average daily demand (ADD) calculated as described in Section 2.1 for the
Maximum Anticipated Infill Development Scenario and potential ADUs with return factors applied based on land
use of each parcel. Return factors are summarized in the table below.

Table 3-3: Sewer Flow Return Factors by Land Use

Land Use Sewer Flow Return Factor (%)
Agriculture -
Commercial Retail 90%
Commercial Service 90%
Multi-Land Use Category 90%
Office and Professional 90%
Open Space 65%
Public Facility 65%
Recreation -
Rural Lands -
Residential Multi-Family 90%
Residential Rural 90%
Residential Suburban 50%
Residential Single Family 60%

2 Historical demands by parcel, based on billing records, were adjusted using the 10-year production average. These
demands by individual parcel were then used to calculate water usage factors per acre based on land use category.

Nipomo Community Services District - Dana Reserve Development
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Both methods are summarized below for the entire Town Sewer service area, including the County service areas.

Both methods are also compared to the flow metering results discussed in Section 3.1.

Table 3-4: Estimated Total Existing Sewer Flows

Estimated Estimated
Sewer Sewer
No. of Area % of 10-yr Wa}ter % of Return Flow Flow with
Land Use Sewered Production Factor | based on
(Ac) | Total Total MP Sewer
Parcels (gpd) (%) Return
Factors
Factors (gpd)
(gpd)
Commercial Retail 3 57 7% 76,154 9% 90% 68,538 61,113
(S:Zrn\:iTeerCIal 9 8 1% 3,463 0% 90% 3,117 2,032
g‘:::;fy”d Use 1 3 0% 359 0% 90% 323 0
g:;']fei:ig‘:]al 18 5 1% 2,993 0% 90% 2,693 942
Public Facility 12 1% 4,139 0% 65% 2,691 5,188
Rural Lands 3 0% 271 0% 0% - 0
Recreation 122 16% 86,473 10% 0% - 0
Eae;‘i’:jnt'a' Multi- | goc 72 | 9% 158,783 19% | 90% | 142,905 | 189,711
Residential
Suburban 112 39 5% 21,382 3% 50% 10,691 12,817
Residential Single
Family 1,878 384 49% 479,332 58% 60% 287,599 354,371
Agriculture 1 79 10% 0 0% 0% - 0
Subtotal 2,554 783 100% 833,349 1 - 518,557 626,173
County Service Areas 72,662 77,074
Total Estimated Flow | 591,219 703,247
Measured Flow | 559,673 559,673
% Difference 5% 23%
Table 3-5 summarizes future flow estimates under both methods described above.
Nipomo Community Services District - Dana Reserve Development
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Table 3-5: Projected Future Sewer Flows (Not including Existing

Estimated Estimated
Sewer
No. of 10-Yr Water Return Sewer Flow with
) Area % of . % of Flow with
Land Use Sewered Production Factor MP
(Ac) Total Total Return
Parcels (gpd) (%) Sewer
Factor
(gpd) Factors
(gpd)
Eztrzirlnerc'a' 62 71 15% 94,467 21% 90% 85,021 75,810
(S:Z:cir:eerc'a' 11 49 10% 21,710 5% 90% 19,539 12,739
Multi-Land
Use 0 0 0% 0 0% 90% 0 0
Category
I(D)::'c)lfcees:ir;:al 14 9 2% 5,548 1% 90% 4,993 1,746
E::’I:::y 2 12 2% 4,114 1% 65% 2,674 5,096
Rural Lands 0 0 0% 0 0% 0% 0 0
Recreation 0 0 0% 0 0% 0% 0 0
Residential
Multi- 29 38 8% 60,244 13% 90% 54,221 100,939
Family
23:’)’3&;’1&" 91 132 | 28% 96,198 21% 50% 86,578 | 43,542
Residential
Single 169 153 33% 165,158 37% 60% 148,644 141,490
Family
Agriculture 0 0 0% 0 0% 0% 0 0
Subtotal 378 464 100% 447,439 100% - 401,669 381,362
Blacklake WRF! 58,000 58,000
Future ADUs 26,161 26,161
Total Flows | 485,830 465,523
Notes:
1. Blacklake WRF will be decommissioned in the future with flows going to Southland WWTP instead. Future flow from the 2017
Blacklake Sewer Master Plan (MKN) was used.

Flow meter results were compared to estimated existing flows as shown in the following tables to calibrate the
District’s sewer model. Existing flows were estimated by applying the return factors to water billing records for
each customer. The readings at FM01 and FMO02, the largest sewersheds, were significantly closer to modeled AAF
estimates than FMO03 (3.4% and 0% compared to 28%). FMO03 only represented 13% of the measured flow. Since
the flow monitoring represented a limited period, but monthly flows at Southland WWTF do not vary significantly
from AAF, the flow monitoring results indicate Method 1 and the assumed return factors are adequate for
modeling sewer system flows in each sewershed.

Nipomo Community Services District - Dana Reserve Development
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Table 3-6: Estimated Sewer Flow for FMO01 Basin ‘

Existing
No. of Area | % of Water % of Reduction Estimated
Land Use Sewered (Ac) | Total Usage Total Factor (%) Sewer Flow
Parcels (gpd) (gpd)
Commercial Retail 3 5 2% 6,533 2% 90% 5,879
Commercial Service 9 8 3% 3,463 1% 90% 3,117
Multi-Land Use Category 1 3 1% 359 0% 90% 323
Public Facility 1 0 0% 0 0% 65% -
Rural Lands 1 3 1% 271 0% 0% -
Residential Multi-Family 317 43 17% 95,760 29% 90% 86,184
Residential Suburban 86 35 13% 19,181 6% 50% 9,591
Residential Single Family 777 166 63% 206,869 62% 60% 124,122
Subtotal 1,195 262 | 100% | 332,437 | 100% -- 229,216
County Service Areas 72,662
Total 301,877
FMO01-(FMO02+FMO03) Measured Flow (gpd) 294,355
% Difference 3.4%
Existing
No. of Area | % of Water % of | Reduction Estimated
Land Use Sewered (Ac) | Total Usage Total Factor (%) Sewer Flow
Parcels (gpd) (gpd)
Commercial Retail 41 24 8% 31,648 12% 90% 28,484
Commercial Service 0 0 0% 0 0% 90% 0
Office and Professional 18 5 2% 2,993 1% 90% 2,693
Public Facility 4 12 4% 4,139 2% 65% 2,691
Residential Multi-Family 184 27 9% 59,391 22% 90% 53,452
Residential Suburban 26 4 1% 2,201 1% 50% 1,101
Residential Single Family 647 136 48% 170,477 63% 60% 102,286
Agriculture 1 79 28% 0 0% 0% -
Total 921 287 | 100% | 270,850 | 100% - 190,706
Measured Average Daily Flow (gpd) 190,986
% Difference 0.0%

Nipomo Community Services District - Dana Reserve Development
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Table 3-8: Estimated Sewer Flow for FM03

Existing
No. of Area | % of Water % of Reduction Estimated
Land Use Sewered (Ac) | Total Usage Total Factor (%) Sewer Flow
Parcels (gpd) (gpd)
Commercial Retail 24 29 12% 37,973 17% 90% 34,175
Office and Professional 0 0 0% 0 0% 90% 0
Public Facility 0 0 0% 0 0% 65% 0
Recreation 1 122 52% 86,473 38% 0% -
Residential Multi-Family 24 2 1% 3,631 2% 90% 3,268
Residential Single Family 454 82 35% 101,986 44% 60% 61,192
Total 503 234 | 100% | 230,063 | 100% -- 98,635
Measured Average Daily Flow (gpd) 74,332
% Difference 28%

Nipomo Community Services District - Dana Reserve Development
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Table 3-9 summarizes future flow estimates under both methods described above.

Table 3-9: Projected Future Sewer Flows (Not including Existing

Estimated Estimated
Sewer
No. of 10-Yr Water Return Sewer Flow with
) Area % of . % of Flow with
Land Use Sewered Production Factor MP
(Ac) Total Total Return
Parcels (gpd) (%) Sewer
Factor
(gpd) Factors
(gpd)
Eztrzirlnerc'a' 62 71 15% 89,911 21% 90% 80,920 | 75,810
(S:Z:cir:eerc'a' 11 49 10% 20,663 5% 90% 18,597 12,739
Multi-Land
Use 0 0 0% 0 0% 90% 0 0
Category
I(D)::'c)lfcees:ir;:al 14 9 2% 5,280 1% 90% 4,752 1,746
E::’I:::y 2 12 2% 3,916 1% 65% 2,545 5,096
Rural Lands 0 0 0% 0 0% 0% 0 0
Recreation 0 0 0% 0 0% 0% 0 0
Residential
Multi- 29 38 8% 57,339 13% 90% 51,605 100,939
Family
23:’)’3&;’1&" 91 132 | 28% 91,559 21% 50% 45,779 | 43,542
Residential
Single 169 153 33% 157,193 37% 60% 94,316 141,490
Family
Agriculture 0 0 0% 0 0% 0% 0 0
Subtotal 378 464 100% 425,861 100% - 298,515 381,362
Blacklake WRF! 58,000 58,000
Future ADUs 26,161 26,161
Total Flows | 382,676 465,523
Notes:
1. Blacklake WRF will be decommissioned in the future with flows going to Southland WWTP instead. Future flow from the 2017
Blacklake Sewer Master Plan (MKN) was used.

Nipomo Community Services District - Dana Reserve Development
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Peaking factors for maximum month, peak day, and peak hour flow conditions were determined from historical
flows at Southland WWTF between January 2019 and December 2020. Peak hour was determined from data
collected between July 2018 and June 2020 for another study being conducted by the District. The following table
summarizes these flows and the resulting peaking factors:

Table 3-10: Historical Southland WWTF Influent Flow

Parameter Unit Value Calculated Peaking Factor (PF)
AAF MGD 0.50 --
MMF MGD 0.51 1.02
PDF MGD 0.57 1.14
PHF MGD 13 2.6

3.1.3. Dana Reserve Wastewater Flow Projections

Approximate wastewater generation from the new development was calculated by the developers in the Dana
Reserve Specific Plan totaling an average flow of 0.204 million gallons per day (MGD) and a Peak Hour Flow
(assuming a peaking factor of 2.5) of 0.510 MGD. Residential wastewater generation factors were calculated as
percentages of the average water demand, with single-family homes above 6000 square feet equaling 60% of the
water demand, single-family homes between 4,000 to 6,000 square feet equaling 70%, and 90% for all other
residential categories. Wastewater flow generation factors for commercial land uses were derived from the City
of San Luis Obispo Infrastructure Renewal Strategy (Dec. 2015).

Nipomo Community Services District - Dana Reserve Development
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Table 3-11: Developer Provided Wastewater Generation Factor and Demand Projections
(Table 5.2 from DRSP Update)

Vi) W (Gt Number of Wastewater Generation Annual Demand Daily Demand?
Units or Acres Factor®* (GPD) (af/yr) (gpd)
Residential
Condos 173 units 103/unit 19.93
Townhomes 210 units 116/unit 27.21
Cluster 124 units 167/unit 23.21
4,000-5,999 SF 463 units 130/unit 67.41
6,000-7,000+ SF 225 units 180/unit 45.36
Affordable 75 units 116/unit 9.72
Subtotal 192.84° 172,245
Commercial®
Village Commercial 4.4 ac 100/k-sf 7.16
Flex Commercial 14.5 ac 100/k-sf 23.58
Subtotal 30.74 27,443
Landscape
Public Recreation 10.0 ac 0.50 af-ft/yr-acre 5.00
Neighborhood Parks 15.0 ac - -
Streetscape/Parkways 6.5 ac - -
Subtotal 5.00 4,464
Project Total Average Day Flow: 228.68 af/yr 204,152 gpd
Project Peak Flow (assumes 2.5 Peaking Factor): 571.70 af/yr 510,381 gpd
Notes
1. Assumes 33% useable site area for buildings.
2. Conversion factor: 1 af/yr equals 892.742 gpd.
3. Wastewater flow generation factors for single family are a percentage of average water demand: 60% for 6,000+, 70% for
4,000-6,000, 90% for all others.
4. Wastewater flow generation factors for commercial: City of San Luis Obispo, Infrastructure Renewal Strategy (Dec. 2015).
5. Subtotal for Residential land use was identified as 192.94 in the draft table but calculated as 192.84.
6. Updated Table 5.2 provided in email dated September 23, 2020, from Robert Camacho, RRM Design Group.

In Table 3-12, flows estimated by the developer were compared to estimated wastewater flows developed using
both methods (2007 Sewer Master Plan and water usage-based flow estimates) discussed in Section 3.1.2.
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Table 3-12: Dana Reserve Wastewater Flow Projections using Water Production-Based and

2007 Sewer Master Plan-Based Methods

2007
Sewer Sewer
10-Year Flow Rate Master Sewer Flow
Water 10-Year Sewer Using Plan Rate Using
Water Flow Water District
Land Use Acres Land-Use . . Update
Factor Production Return Production Duty Duty
(GPD) Factor and Return Factors
(GPD/acre) Factors
Factors (GPD/ (GPD)
(GPD)
acre)
Multi-Family | 19.3 2205 42,557 90% 38,301 2,634 50,836
Cluster | 16.2 2205 35,721 90% 32,149 2,634 42,671
4000 SF Lot | 53.4 1250 66,750 60% 40,050 924 49,342
4800 SF Lot | 26.7 1250 33,375 60% 20,025 924 24,671
6000 SF Lot | 15.8 1250 19,750 60% 11,850 924 14,599
6000-7000 SF Lot | 37.3 1250 46,625 60% 27,975 924 34,465
Affordable 4 2205 8,820 90% 7,938 2634 10,536
Subtotal | 172.7 - 253,598 - 178,288 - 227,120
Flex Commercial | 14.5 1326 19,227 90% 17,304 1064 15,428
Village Commercial | 4.4 1326 5,834 90% 5,251 1064 4,682
Subtotal | 18.9 - 25,061 - 22,555 - 20,110
Public Parks 10 357 3,570 65% 2,321 442 4,420
Neighborhood i
Parks 15 - - - - -
Streetscapes/park i
ways 6.5 - - - - -
Subtotal | 31.5 - 3,570 - 2,321 Subtotal 4,420
Projected Average Day Flow (Rounded) 203,000 252,000

As shown, the projections provided by the developer closely match the projections using water production and

return factors.

The following table summarizes peak flows from Dana Reserve using the peaking factors from Table 3-10.
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Table 3-13: NCSD Dana Reserve Wastewater Flow Comparison

Average Maximum Peak Day Peak Hour
Projection Method Annual Flow | Month Flow Flow Flow
(MGD) (MGD) (MGD) (MGD)
Dana Reserve Proposed Peaking Factor - 2.5 x AAF
Dana Reserve Specific Plan 0.204 -- 0.51
Peaking Factor - 1.02 x AAF 1.14xAAF 2.6 x AAF
2007 Sewer Master Plan Demand Factors 0.251 0.256 0.286 0.653
Water Usage / Return Flows 0.203 0.207 0.231 0.528

The following table summarizes existing District flows, future District projections, future ADU contributions, and
Dana Reserve projections. These flows are the basis for evaluating capacity of District facilities and anticipating
impact of the Dana Reserve development.

Table 3-14: Existing and Future Flows

Average Maximum | peak Day | Peak Hour
Flows Annual Flow | Month Flow Flow Flow
(MGD) (MGD) (MGD) (MGD)
Existing District and County Service Area Flows 0.59 0.60 0.67 1.5
Future Blacklake Service Area 0.058 0.078 0.13 0.23
Future District Service Area Flows 0.40 041 0.46 1.0
ADU Contributions 0.026 0.027 0.030 0.068
Dana Reserve Projections 0.20 0.21 0.23 0.53
Total Future Flows 1.28 1.33 1.53 3.41
Notes:
1. Blacklake MMF, PDF, and PHF estimated using peaking factors of 1.34, 2.30, and 4.0 respectively from
the 2017 Blacklake Sewer Master Plan.

3.2 Collection System Facilities

3.2.1. Existing Facilities

The District wastewater system consists of ten (10) lift stations in the Town Sewer System, three (3) lift stations
in the Blacklake Sewer System, gravity sewer mains, and the Blacklake WRF and Southland WWTF. Treatment
facilities are discussed in Section 4 of this study.

As discussed previously in this section, the Blacklake Sewer System will ultimately be connected to the Town Sewer
System through a new lift station and force main. In addition to the ten District Town System lift stations, the
Town Sewer System receives flow from two County of San Luis Obispo lift stations (Galaxy and People’s Self Help
or PSH). Collection system pipeline sizes and lengths for the Town Sewer System are summarized in the table
below:

Nipomo Community Services District - Dana Reserve Development
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Table 3-15: Existing Sewer Pipeline Statistics

Diameter (inches) Length (feet) % of Total
6 6,038 3.85%
8 116,994 74.67%
10 2,030 1.30%
12 22,713 14.50%
15 3,462 2.21%
18 1,162 0.74%
21 3,152 2.01%
24 1,140 0.73%
Total 157,000 (Rounded) 100%

3.2.2. Proposed Master Plan Facilities

mk

MKN reviewed the District’s 2007 Water and Sewer Master Plan (Master Plan) for proposed improvements that
may be necessary to support the development. The completed Frontage Road Trunk Sewer Project implemented
Master Plan recommendations between Division Street and Southland WWTF, providing additional capacity
downstream of the Dana Reserve Annexation. Of the proposed improvements, the following were identified:

L Replace existing 12-inch with 15-inch between Grande and Division
L Replace existing 10-inch with 15-inch sewer main between Hill Street and Grande Street

L Replace existing 10-inch with 12-inch sewer main between Juniper Street and Hill Street

L Install 8” between Camino Caballo and Juniper Street

3.2.3. Hydraulic Analysis Results and Recommendations

MKN utilized the District’s current SewerCAD hydraulic model to evaluate the impact of the proposed Dana
Reserve development on the existing District wastewater collection system based on existing and future projected
demands. The focus area was along the Frontage Road trunk sewer, which would convey flow from Dana Reserve

to Southland WWTF.

Flow meter data was used to validate existing flow scenarios in the model as described in Section 3.1.1.

For the purpose of this report, scenarios were modeled for both current and future conditions within the District’s

Town Sewer System. Model runs were performed under steady state conditions as described below:

U Scenario 1: Existing Average Annual Flow (AADF) conditions

L Scenario 2: Existing Peak Hour Flow (PHF)

U Scenario 3: PHF conditions with Blacklake Sewer Consolidation, future conditions, and Tefft Street lift

station (LS) pumped flows

U Scenario 4: PHF conditions with Blacklake Sewer Consolidation, future conditions, Tefft Street LS

pumped flows, and Dana Reserve

U Scenario 5: PHF conditions with Blacklake Sewer Consolidation, future conditions, Tefft Street LS
pumped flows, Dana Reserve, and Frontage Road improvements per Blacklake Sewer System

Consolidation Study
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Unless otherwise stated, lift stations were modeled assuming pumped flow is equivalent to inflow. Most of the
lift stations pump for only a few minutes every hour, serve small areas or cul-de-sacs, and assuming all pumps
were activated at the same time under peak hour conditions resulted in capacity exceedances that were not
representative of system observations. In Scenarios 3, 4, and 5, Tefft St Lift Station was modeled to pump at 636
gpm, which is near the design point of 600 gpm at 89.1 ft total dynamic head (TDH).

The scenarios were evaluated based on the following depth over diameter (d/D) criteria, in conjunction with the
2007 Sewer Master Plan Update:

U For pipelines 12-inches or less: d/D < 50%
U For pipelines 15-inches or greater: d/D < 75%

Table 3-16 provides results of the analysis for scenarios listed above on the Frontage Road trunk main. Figure3-2
identifies the sewer mains included in the table. The mains that do not meet the d/D criteria are highlighted in
red. Under existing conditions, without Tefft Street LS pumped flows, the sewer system meets d/D criteria.
However, once Tefft Street pumped flows are included in the analysis, the smaller, upstream mains are too small
to meet d/D criteria due to submerged downstream conditions.

Increasing the size of Frontage Road trunk mains beyond sizes recommended in the Master Plan kept d/D within
recommended ranges. The following improvements are recommended:

1. Replace existing 10-inch with 3,500 LF 15-inch PVC sewer main and manholes between Juniper Street
and Grande Avenue; and

2. Replace existing 12-inch with 1,170 LF 18-inch PVC sewer main and manholes between Grande
Avenue and Division Street.

No sewer service is available near the development. The developer will be responsible for installing a lift station
with force main, gravity sewer mains, or a combination to connect Dana Reserve to the District sewer system. This
decision must be approved by District staff. Installing a lift station to convey all Dana Reserve flows could result in
significant impacts to the District sewer system if variable frequency drives are not utilized to reduce
instantaneous peak flows from pumps. District staff should revisit the hydraulic analysis for upsizing the existing
Frontage Road Trunk sewer after preliminary design for the sewer connection is submitted by the developer.

Nipomo Community Services District - Dana Reserve Development
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Table 3-16: Dana Reserve Sewer Model Results

. Scenario 3: Scenario 4: ) Scenario 5: Scenario 5:
" Scenario 1: Scenario 1: Scenario 2: Scenario 2: Scenario 3: Future? PHF with | Future? PHF with Tefft Scenario 4: Future” PHF with Tefft St| Future” PHF with Tefft St
Pipe ID From Sewer Existing Pipe Existing ADF Existing ADF Existing PHF Existing PHF Future? PHF with Tefft St L LS P d Fl Future? PHF with Tefft St LS Pumped Flows, Dana | LS Pumped Flows, Dana
Model* Diameter (in) Condition xisting Condition Hing Tefft St LS Pumped efft Stis StLS Pumped Flows | - ¢ Pumped Flows and P ! P !
(gom) Condition (d/D) (gpm) Condition (d/D) Flows (gpm) Pumped Flows and Dana Reserve Dana Reserve (d/D) Reserve, and Frontage | Reserve, and Frontage Rd
(d/D) Rd Impmvements3 (gpm) Improvemen':s3 (d/D)
495(2) 10 24 14.6% 62 23.3% 379 746 746 49.4%

499 10 24 14.8% 62 23.7% 379 746 746 50.4%
496 10 24 15.3% 62 24.6% 379 746 52.7%
501 10 24 17.1% 62 29.5% 379 746 56.8%
500 10 24 21.1% 62 36.2% 379 746 58.8%
504 10 60 23.2% 156 38.0% 579 946 56.9%
503 10 63 24.2% 165 39.8% 588 955 59.3%
418 10 63 22.8% 165 37.5% 588 955 56.7%
417 10 66 18.2% 171 29.6% 679 1,046 44.2%
446 10 66 17.9% 171 29.0% 679 1,046 48.9%
447 10 66 33.3% 171 1,051 69.2%
806 12 131 30.7% 339 1,361 59.3%
807 12 132 30.2% 342 1,364 57.1%
451 12 132 31.6% 344 | 999 ] 1,365 59.3%
464 12 134 29.5% 349 1,370 58.8%
299 12 134 29.8% 349 1,370 57.9%
1010 21 235 15.0% 609 24.2% 1,305 35.9% 41.0% 1,672 41.0%
1011 21 235 15.1% 609 24.3% 1,305 36.0% 1,672 41.0% 1,672 41.0%
1013 21 238 13.6% 619 21.8% 1,315 32.0% 1,682 36.4% 1,682 36.4%
1014 21 238 16.7% 619 27.2% 1,315 40.2% 1,682 44.7% 1,682 44.7%
1015 21 373 18.7% 968 30.5% 2,075 45.3% 2,442 49.2% 2,442 49.2%
1016 21 384 18.2% 998 29.6% 2,120 43.9% 2,486 47.9% 2,486 47.9%
1020 21 384 18.9% 998 30.8% 2,120 45.5% 2,486 49.5% 2,486 49.5%
1018 21 386 18.5% 1,004 30.0% 2,125 44.5% 2,492 48.6% 2,492 48.6%
1019 21 386 18.5% 1,004 30.1% 2,125 44.6% 2,492 48.7% 2,492 48.7%
1022 21 386 18.5% 1,004 30.0% 2,125 44.5% 2,492 48.6% 2,492 48.6%
1024 21 386 17.2% 1,004 28.2% 2,125 42.1% 2,492 49.6% 2,492 49.6%
1023 21 386 20.2% 1,004 32.8% 2,125 49.5% 2,492 53.9% 2,492 53.9%
1025 24 411 19.3% 1,068 31.2% 2,358 48.0% 2,725 52.3% 2,725 52.3%
1026 24 411 19.4% 1,068 31.4% 2,358 48.4% 2,725 52.7% 2,725 52.7%
1028 24 411 17.8% 1,068 28.9% 2,358 44.0% 2,725 47.7% 2,725 47.7%
1030 24 411 15.1% 1,068 24.4% 2,358 36.6% 2,725 39.5% 2,725 39.5%

Notes:

1. Pipelines are in order from upstream to downstream

2. Future flows include parcels that will tie into the sewer system, potential ADUs developments, and Blacklake pumped flows

3. Frontage Rd pipeline improvements include increasing pipe diameters from 10-inch to 15-inch and from 12-inch to 18-inch
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3.2.4. Recommended Offsite Improvements

The hydraulic analysis indicated that the Dana Reserve development will likely impact the District’s wastewater
collection system most significantly during PHF conditions. The District should consider implementing the
following projects in Frontage Road:

1. Replace existing 10-inch with 3,500 LF 15-inch PVC sewer main and manholes between Juniper Street
and Grande Avenue; and

2. Replace existing 12-inch with 1,170 LF 18-inch PVC sewer main and manholes between Grande
Avenue and Division Street.

3. The developer will also need to extend sewer service to the Dana Reserve development from Juniper
Street.

3.2.5. Evaluation of Proposed Onsite Improvements

The DRSP identifies a network of sewer mains conveying flow to the proposed connection along Frontage Road.
Sizes are not identified but it is assumed all mains will be designed and constructed in accordance with District
standards. Two lift stations are identified to convey flow from neighborhoods 8 and 9 (near Hetrick Avenue) to
the onsite collection system. Not enough information was provided to evaluate capacity of these onsite
improvements. It is recommended the developer and District evaluate onsite sewer design and the potential
impact of the two lift stations on proposed offsite improvements after preliminary design proceeds.

Nipomo Community Services District - Dana Reserve Development
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4.0 WASTEWATER TREATMENT FACILITY

4.1 Influent Flow and Loading Analysis

4,1.1. District Projections

Historical water quality data was analyzed from the Southland WWTF between January 2019 and December 2020.
Average annual and maximum monthly flows were calculated as described in Section 3.1.1 and were applied to
this water quality data to calculate influent loading values for 5-day biological oxygen demand (BODs), total
suspended solids (TSS) and Total Kjeldahl Nitrogen (TKN).

Through the Blacklake Sewer Consolidation Project, the Blacklake WRF will be decommissioned and all Blacklake
flow will be sent to Southland WWTF as discussed in the previous section. In order to determine whether the
Southland WWTF has the capacity to handle the added influent from the proposed Dana Reserve development,
the combined existing influent flows and loading rates were analyzed.

As a result of the influent from Blacklake being transmitted through a force main and then being conveyed through
a gravity sewer main, the rate of flow from Blacklake will likely be dampened to some extent before reaching the
Southland WWTF. As such, using the same peak hour flowrates that were assumed for the Blacklake WRF to
estimate the increased inflow to the Southland WWTF is a conservative analysis. Flow values shown in Table 4-1
are a combination of existing flows to the Southland WWTF and anticipated flows from the Blacklake WRF.

Table 4-1: Existing and Projected Influent Flows and Loadings from District Service Area

Parameter Unit Existing
ADF MGD 0.65
MMF MGD 0.68
PHF MGD 1.76
Average Annual BODs Concentration mg/L 403
Average Annual BODs Load (Rounded) ppd 2,170
Maximum Month BODs Concentration mg/L 537
Maximum Month BODs Load (Rounded) ppd 2,890
Average Annual TSS Concentration mg/L 289
Average Annual TSS Load (Rounded) ppd 1,560
Maximum Month TSS Concentration mg/L 333
Maximum Month TSS Load (Rounded) ppd 1,790

Nipomo Community Services District - Dana Reserve Development
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4.1.2. Dana Reserve Projections and Impact on Flows and Loadings at Southland WWTF

The projected flows and loading from the Dana Reserve development are summarized in Table 4-2. Since the
District’s sewer service area is primarily residential, it is assumed that the BOD and TSS concentrations in the
wastewater from the development will be similar to what is currently observed at the Southland WWTF.

Table 4-2: Projected Influent Flows and Loadings from Dana Reserve Project

Parameter Unit Quantity
ADF MGD 0.204
MMF MGD 0.210
PHF MGD 0.533
Average Annual BODs Concentration mg/L 403
Average Annual BODs Load ppd 686
Maximum Month BODs Concentration mg/L 537
Maximum Month BODs Load ppd 913
Average Annual TSS Concentration mg/L 289
Average Annual TSS Load ppd 492
Maximum Month TSS Concentration mg/L 333
Maximum Month TSS Load ppd 566

Flows from Dana Reserve will result in a 31% increase over existing District service area maximum month flows
and loads. The projected flows and loads at Southland WWTF including the Dana Reserve Project are summarized

in Table 4-3.

Table 4-3: Projected Influent Flows and Loadings from Dana Reserve Project and
District Service Area

Parameter Unit Existing + Dana Reserve
ADF MGD 0.85
MMF MGD 0.89
PHF MGD 2.30
Average Annual BODs Concentration mg/L 403
Average Annual BODs Load (Rounded) ppd 2,860
Maximum Monthly BODs Concentration mg/L 536
Maximum Monthly BODs Load (Rounded) ppd 3,800
Average Annual TSS Concentration mg/L 289
Average Annual TSS Loading (Rounded) ppd 2,050
Maximum Monthly TSS Concentration mg/L 333
Maximum Monthly TSS Loading (Rounded) ppd 2,360

Nipomo Community Services District - Dana Reserve Development
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4.2 Existing Facilities

Wastewater generated in and collected by the District is conveyed to Southland WWTF, a secondary wastewater
treatment facility that uses an influent lift station with two (2) screw centrifugal pumps, two (2) fine screens, one
(1) grit removal system with classifier, one (1) in-pond extended aeration system (Parkson Biolac®), two (2)
secondary clarifiers, 10 percolation ponds. The WWTF also has an existing gravity belt thickener and twelve (12)
concrete lined sludge drying beds for waste sludge dewatering. The District recently installed a dewatering screw
press to assist in the waste sludge dewatering, particularly during wet weather. A 400 KVA generator provides
backup power when needed.

43 Proposed Master Plan Facilities

The Southland WWTF site was planned to allow phased improvements as demand increases. The Phase | design
included design and construction of the above listed facilities, replacing the previous treatment pond facility to
maintain and improve treatment for increasing flows and loading.

Phases Il and Il were outlined in Southland WWTF Master Plan Amendment 1 (AECOM, 2010) to plan for
anticipated increases in flow rate and loading at Southland WWTF. Equipment and processes were designed to be
able to meet greater demands with additional equipment, such as additional aeration basins or sludge digesters;
in a phased approach without requiring removal or replacement of previous improvements. Anticipated phases
and major system components are summarized in the tables below. Planning “triggers”, or flows, at which each
phase should be implemented, are also included in Table 4-4. At the time the master plan was developed, the
90th percentile BODs and TSS were both 300 mg/L for use in sizing facilities. The existing maximum month TSS is
slightly lower (289 mg/L) whereas the BODs is higher (333 mg/L). Therefore, the planning “triggers” should be
reconsidered based on actual flows and loadings as compared to the Amendment 1 recommendations.

In the original Amendment 1, the District had planned to construct new aerobic sludge digesters in Phases | and
Ill. However, during the Phase | design, the District opted to install a sludge thickening system instead and twelve
(12) sludge drying beds were constructed to store sludge. The aerobic digesters were no longer needed. The sludge
handling system was further improved by installing a new dewatering screw press as described above.

Table 4-4: Southland WWTF Phasing Plan

Project Phase Capacity (MMF, MGD) | Planning Trigger (MMF, MGD)
Phase 1 — Existing Facilities 0.9 --
Phase 2 1.28 0.7
Phase 3 1.80 14

Phase Il included a new pump and associated valves, piping, and controls; aeration system, and blower for
Aeration Basin #2; a second clarifier; new concrete liners and decant system in one drying bed; and a new
emergency generator. The secondary clarifier, twelve (12) concrete lined drying beds with decant system, and
generator were installed as part of Phase I. A third blower was recently installed in the blower building.

Phase Ill included a second grit removal system and classifier; new Aeration Basin #3 with liner, air piping and
headers, controls, and aeration equipment; third clarifier; and new concrete liners and decant system in one
drying bed. As noted above, all lined drying beds were installed as part of Phase I. The existing plant is shown on
Figure 4-1.

Nipomo Community Services District - Dana Reserve Development
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4.4 Process Capacity Analysis

The process flow diagram and design parameters from the Southland WWTF Phase 1 Improvements plans are
included as Appendix B. The ability of each process to handle the anticipated combined existing flows and loads
was reviewed in the following sub-sections.

4.4.1. Influent Lift Station

The existing influent lift station at the Southland WWTF consists of two screw centrifugal pumps with 20
horsepower motors, and each with a capacity of 1,700 GPM (2.45 MGD) at 30 feet of total dynamic head (TDH).
The pumps alternate operation, with one pump operating and the other remaining on standby to provide 100%
redundancy.

The existing combined influent PHF is estimated to be 2.30 MGD, which leaves excess capacity of 0.15 MGD while
maintaining one pump for standby.

Table 4-5: Influent Lift Station Capacity (One Pump Operating)

Flow Condition Units De5|g'n Existing + Dana
Capacity Reserve

Peak Hour Flow MGD 2.45 2.30

Available Capacity MGD - 0.15

With two pumps operating and a third on standby, the estimated capacity is approximately 4.83 MGD as shown

in Table 4-6 below.
Table 4-6: Influent Lift Station Capacity (Two Pump Operating)

Flow Condition Units De5|g'n Existing + Dana
Capacity Reserve

Peak Hour Flow MGD 4.83 2.30

Available Capacity MGD - 2.53

The 2012 Conceptual Design Report (CDR) for Southland WWTF identified the future installment of a third pump
to handle increased flow in future phases. The wetwell was sized for this anticipated upgrade and piping was
installed to accommodate a third similarly-sized pump to handle the increased influent PHF while maintaining one
pump in standby mode. The District plans to install a third pump to provide additional redundancy. This will also
meet demands from Dana Reserve.

4.4.2. Influent Screens

Southland’s existing headworks screen system consists of two shaftless screw screens designed for a peak flow of
4.83 MGD, with a maximum equipment capacity of 5.5 MGD.

With a rated equipment capacity of 5.5 MGD each, the headworks screens have the ability to handle anticipated
combined existing and future peak hour flow rates.

4.4.3. Grit Removal

Southland WWTF’s existing grit removal system consists of one vortex-type grit tank with a single self-priming grit
pump. One grit tank was installed during the Phase | Improvements, with provisions to add a second in the future.

Nipomo Community Services District - Dana Reserve Development
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The grit tank was designed for a peak flow of 2.5 MGD. The combined existing influent PHF with Dana Reserve is
estimated to be 2.30 MGD. Since existing flows with Dana Reserve will nearly meet capacity without redundancy,
a second grit removal system is recommended. With the second grit removal system installed, the design capacity
of 5.0 MGD will provide an estimated 2.7 MGD of additional capacity.

4.4.4. Extended Aeration System

Southland WWTF currently operates one extended aeration basin with a total volume of 1.41 million gallons (MG)
and a design mixed liquor suspended solids (MLSS) concentration of 3,223 mg/L. The existing basin was designed
for a solid retention time (SRT) of 60 to 70 days and a hydraulic retention time (HRT) of 1.63 days. The basin was
sized based on a recommended range of BODs loading to the aeration basin of 5 to 12 ppd per 1000 cubic feet of
basin volume. The combined loads are compared with the design minimum and maximum capacity in the table
below.

Table 4-7: Extended Aeration Basin Capacity (One Basin)

Recommended Existing + Dana
Condition Units Design Criteria Resgerve
(Min — Max)?
Average Annual BODs Load ppd 943 - 2,262 2,860
Maximum Month BODs Load ppd 943 -2,262 3,800

The existing maximum month BODs load with Dana Reserve exceeds the maximum design criteria by 1,538 ppd,
indicating that a second aeration basin will be needed. In addition to the aeration basin, new diffusers, and
supporting electrical, mechanical, and instrumentation will be required. A new blower, new blower building or
expansion of the existing blower building will be necessary if aeration is not sufficient to meet projected demands.

4.45. Secondary Clarifiers

Two existing 55-foot diameter concrete circular secondary clarifiers are operating at Southland WWTF, each with
a design overflow rate (OFR) of 240 gallons per day per square foot (gpd/ft?) at ADF and 694 gpd/ft> at PHF.
Industry standards* recommend overflow rates of 200 — 400 gpd/ft? for average flow conditions and 600 — 800
gpd/ft? at peak flow conditions. Each clarifier is designed for a solids loading of 0.95 pounds per square foot per
hour (lbs/ft2/hr) at average conditions and 1.67 Ibs/ft?/hr at peak conditions. The design overflow rates and solids
loading rates are compared with the anticipated existing combined flow and loading conditions in
Table 4-8.

3 Min = 5 ppd/1000 cf of basin volume. Max = 12 ppd/1000 cf of basin volume.
4 Wastewater Engineering Treatment & Reuse, 4" Edition, Tchbanoglous, et. al.
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Table 4-8: Secondary Clarifier Existing Capacity

Average Peak Avel:age Peak Solids
Overflow Overflow Solids Loading Rate
Rate Rate Loading Rate g
Units gpd/ft? gpd/ft? Ib/ft?/hr Ib/ft?/hr
Design Value 240 694 0.95 1.67
Recommended 200-400 | 600 -800 0.2-1.0 <1.4
Range
1 Clarifier 358 967 1.00 2.71
2 Clarifiers 179 483 0.50 1.35

With one clarifier operating, the existing combined average OFR falls well within the recommended range outlined
by Tchbanoglous, et al. (ibid.) However, the combined peak OFR exceeds the recommended maximum value by
167 gpd/ft? and the peak solids loading rate exceeds the maximum value by 1.31 Ib/ft?/hr.

With two clarifiers operating, both the existing combined average OFR and the peak OFR fall under the lower
bound of the recommended range. However, this is not anticipated to be an issue as the District is successfully
operating two clarifiers under existing conditions. The existing average solids loading rate falls within the
recommended range for one clarifier and the peak solids loading rate is less than the maximum with two operating
clarifiers. However, this leaves no redundancy in the event one clarifier is out of service. Therefore, a third clarifier
is recommended to meet existing conditions with Dana Reserve’s contribution.

The existing clarifiers have Return Activated Sludge (RAS) pump stations, consisting of two pumps, each with a
capacity of 875 GPM. The Phase | Concept Design Report (CDR — AECOM, 2015) assumed RAS flowrates at 150%
of the AAF and designed the RAS pumps to meet 150% of 0.84 MGD (approximately 1.2 MGD). The existing
combined AAF is anticipated to be 0.85 MGD which is greater than the design range of the pumps. District staff
can operate RAS pumps closer to 100% of AAF. However, it is recommended to upgrade RAS pumps to provide
flexibility under increased flows from Dana.

4.4.6. Sludge Thickener

Southland WWTF currently conveys between 34,000 and 51,000 gallons of sludge per day to the existing gravity
belt thickener. The waste sludge has a solids concentration between 0.35 and 0.5 percent total solids. The gravity
belt thickener currently operates between 6 and 7 hours per day for approximately 35 hours per week. The
annexation and Blacklake consolidation will increase the average annual flow, organic loads, and solids loads at
the Southland WWTF by 44 percent, which will have a significant impact on the run time for the thickener. It is
assumed sludge feed rates under the combined existing and Dana Reserve loading scenario will increase as a
percentage based on average annual loading. This methodology yields an estimated sludge waste rate between
49,000 and 74,000 gallons per day for existing combined load conditions. It is anticipated that the sludge thickener
may need to run for an additional 16 hours per week, between 9 and 11 hours per day, for a total of approximately
51 hours per week. This would require plant staff to work an additional two days per week to operate and observe
the gravity belt thickener. An additional thickener is recommended for redundancy.

4.4.7. Sludge Dewatering Screw Press and Sludge Drying Beds

The District is completing installation of a new sludge dewatering screw press at the Southland WWTF. The sludge
dewatering screw press will have a hydraulic capacity of 15 to 90 GPM and a solids capacity of 250 pounds per

Nipomo Community Services District - Dana Reserve Development
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hour (PPH). The design feed concentration ranges from 0.5% to 3% total solids and the dewatered sludge
concentration is a minimum of 15% total solids. During normal operation, the screw press will receive thickened
sludge from the gravity belt thickener, and, thus, will operate for the same durations as the thickener. Two days
of operation will be added to accommodate Dana Reserve loads. A second press is recommended for redundancy.

In the event a screw press is taken out of service, the District has sludge drying beds that are utilized to store
dewatered sludge. They can be used to temporarily store thickened sludge in case a screw press is out of service.
The remaining screw press can also be operated for longer periods during the day to accommodate a short-term
outage.

4.5 Future Water Quality Requirements

The Central Coast Regional Water Quality Control Board (RWQCB) recently adopted General Waste Discharge
requirements for Discharges from Domestic Wastewater Systems with Flows Greater than 100,000 gallons per
day (Order No. R3-2020-0020). RWQCB staff have indicated that the Southland WWTF will likely be enrolled under
this General Order. However, the schedule for this is not known. The General Order contains stricter effluent
limits, including a total nitrogen limit of 10 mg/L and varying limits for salts, depending on the underlying
groundwater basin. The General Order includes a provision allowing 24 months to come into compliance for
dischargers that are unable to meet the effluent requirements after enrollment under the Order. Additional time
may be granted through a request for a time schedule order. The effluent limits anticipated for Southland WWTF
under this General Order are summarized in the table below.

Nipomo Community Services District - Dana Reserve Development
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Table 4-9: General Order R3-2020-0020 Secondary Treatment Effluent Limits

(Tables 5 and 6 of the Order)

Constituent Units :\?e-faagye A?/::':\gle IVIS:xTnﬁLem
BODs mg/L 30 45 NA
TSS mg/L 30 45 NA
Settleable Solids mg/L 0.1 0.3 0.5
pH NA 6.5-8.4 NA NA

Limits based on a 25-month rolling median, for the Lower Nipomo Mesa SubBasin

(1)

Total Nitrogen mg/L 10 - -
Total Dissolved
Solids (TDS) me/L 710 - -
Chloride mg/L 95 - -
Sulfate mg/L 250 - -
Boron mg/L 0.16 - -
Sodium mg/L 90 - -
Notes:

1. The General Order indicates dischargers have two options for meeting requirements for
Total Nitrogen, TDS and the other salt constituents. The discharger may comply with the
effluent limitations specified, or the discharger will be required to implement a groundwater
monitoring program to demonstrate compliance.

Increasing use of Supplemental Water is anticipated to reduce discharge of TDS, chloride, and sodium from the
WWTF. MKN reviewed historical effluent water quality to evaluate the existing WWTF performance regarding
nitrogen reduction and ability to meet the future total nitrogen limit.

Total nitrogen in wastewater includes ammonia, nitrate, nitrite, and organic nitrogen. The Southland WWTF
utilizes the Parkson Biolac® system, which when operated in the wave oxidation mode, has the ability to both
nitrify (convert ammonia to nitrate) and denitrify (convert nitrate to nitrite and nitrogen gas). This will require
operating the extended aeration basins at loading rates of 5 to 9 Ib BODs/1000 cubic feet (cf), instead of the range
of 5to 12 Ib BODs/1000 cf recommended for organics removal to meet current effluent limits.

The following table summarizes the anticipated loading of a two-basin system and the design criteria to meet this
effluent nitrogen limit under current combined loading rates.

Table 4-10: Extended Aeration Basin Capacity for Denitrification via Wave Oxidation (Two Basins)

Condition Units System Design Criteria Existing + Dana Reserve
Average Annual BODS5 Load lb/day 1,886 — 3,394 2,860
Maximum Month BODS5 Load lb/day 1,886 — 3,394 3,800

Nipomo Community Services District - Dana Reserve Development
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As shown, a two-basin system meets the design criteria for denitrification under existing combined average annual
loading but not under maximum month loading conditions.

A three-basin system was then evaluated and it was found that the capacity exceeds the requirements under each
loading condition. The results of this analysis are shown in the table below.

Table 4-11: Extended Aeration Basin Capacity for Denitrification via Wave Oxidation (Three Basins)

Flow Condition Units Minimum System Design Criteria Existing + Dana Reserve
Average Annual BOD5 Load Ib/day 2,829-5,091 2,860
Maximum Monthly BOD5 Load Ib/day 2,829-5,092 3,800

In summary, Aeration Basins #2 and #3 will be necessary to meet future permit requirements under existing
conditions with Dana Reserve. In addition to the aeration basins, new diffusers, and supporting electrical,
mechanical, and instrumentation will be required. A new blower building or expansion of the existing blower
building will also be necessary.

4.6 Recommended Improvements

The following table summarizes the capacity assessment described in the previous sections.

Table 4-12: Summary of Southland WWTF Evaluation
Recommendations to Meet Existing

Process

Summary of Findings

Demands with Dana Reserve

Influent Lift Station

Capacity is adequate for existing
conditions.

Install a third pump, sized the same
as existing

Influent Screen

Capacity is adequate for existing
flowrates

Grit Removal

Capacity is adequate for existing
conditions.

Install second grit system

Extended Aeration Basins

Additional basins required

Install Aeration Basin #2 to meet
current capacity requirements.

Install Aeration Basin #3 to meet
anticipated permit requirements.
Expand blower system as needed

Secondary Clarifiers

Overflow rate is adequate for
existing conditions. Peak solids
loading rate is exceeded at existing
demands with Dana Reserve.

Install third clarifier for redundancy.
Upgrade RAS pumping system.

Gravity Belt Thickener (GBT)

Additional operating hours will be
necessary to meet existing demands
with Dana Reserve. No redundancy
is available if the single GBT fails.

Install second GBT

Dewatering Screw Press

Additional press required to meet
combined loading.

Install second screw press

Nipomo Community Services District - Dana Reserve Development
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5.0 PROJECT COST OPINIONS

Appendix Cincludes assumptions and calculations used to develop conceptual project cost opinions. The opinions
of probable project costs presented in this study were developed according to the AACE International Class 4 level
cost estimate classification. The cost opinions incorporate the engineer’s judgment as a design professional, are
planning level budget estimates, and are supplied for the general guidance of the District.

Since MKN has no control over the cost of labor and materials, MKN does not guarantee the accuracy of such
opinions as compared to contractor bids or actual cost to the District. It is recommended that an opinion of cost
be developed and updated during project design. A construction contingency of 30% and allowance for
engineering, construction management, and administration of 30% were applied to construction cost subtotals.
All cost opinions were developed in September 2021 (ENR-LA = 13212.48).

5.1 Offsite Water Improvements

The following table summarizes project costs to connect the Dana Reserve water system as described in Section 3.
Projects are identified on Figure 6-1. Costs for the developer to extend the waterline to the existing connection
along Frontage Road are not included below.

Table 5-1: Water Transmission Main to Serve Dana Reserve

Project Description Cost
New 16” Main on North Oak Glen
Drive and Tefft Street

1,2,5 $10,510,000

Total $10,510,000

Table 5-2 summarizes project costs for the end-of-line (EOL) looping at Willow Road and storage improvements
at the Foothill Tank and Joshua Road sites.

Table 5-2: Water System Storage and Looping Improvements to Serve Dana Reserve

Project Number Description Cost
4 Willow Road EOL Project $260,000
6 Foothill Tank Improvements $3,920,000
7 Joshua Road Reservoir $4,760,000
Total $8,940,000
5.2 Offsite Wastewater Collection and Treatment Improvements

The following table summarizes project costs to connect the Dana Reserve wastewater system as described in
Sections 3 and 4. Costs for the developer to connect to the existing system are not included below.

Table 5-3: Wastewater Improvements to Serve Existing Conditions and Dana Reserve

Project Description Cost
3 Wastewater Collection Improvements $3,630,000
4-9 Southland WWTF Improvements $15,960,000
Total $19,590,000

Nipomo Community Services District - Dana Reserve Development
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6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 Water

The Dana Reserve Development will have a significant impact on District water and wastewater facilities.
Groundwater and 2025 NSWP allocation are adequate to serve existing and future demands with Dana Reserve.
However, pipeline and storage improvements will be needed. Figures 6-1 and 6-2 identify the projects described
below.

Installing the Willow Road EOL Connection will address the District's looping requirements. Implementing the
following project is recommended to convey NSWP water to Dana Reserve:

e Construction of new 16-inch pipeline on North Oak Glen Drive from Tefft Street to the Sandydale
connection point.

e Replacement of the existing 10-inch AC pipeline from the Foothill Tanks to North Oak Glen Drive on Tefft
Street with a new 16-inch PVC pipeline.

Storage improvements are also recommended to manage additional flow from NSWP and to meet emergency,
fire flow, and operational needs. The recommended improvements for Foothill Tank site include a new 1.0 MG
storage tank, chloramination improvements, and an automated valve station to improve storage and protect
water quality. A new 500,000 gallon reservoir at Joshua Road Pump Station should be constructed to provide
operational redundancy for NSWP.

The following table summarizes the recommended improvements

Table 6-1: Recommendations for NCSD Water System Improvements

Project Required Improvements

1,2,5 New 16” Main on North Oak Glen Drive and Tefft Street

3 Frontage Road Waterline Extension
4 Willow Road EOL Project

6 Foothill Tank Improvements

7 Joshua Road Reservoir

6.2 Wastewater

A new sewer connection from the development to Juniper Street is required which may involve a lift station and
force main with sections of gravity sewer. Lift station peak flows should be managed with the use of variable
frequency drives to reduce impact to receiving sewers. Improvements along Frontage Road will also be necessary
to accommodate flow from the development under existing District demands. These project improvements are
listed below and identified in Figures 6-3 and 6-4:

Nipomo Community Services District - Dana Reserve Development
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Table 6-2: Recommendations for NCSD Sewer System Improvements

Project Required Improvements

1 Connection to Dana Reserve collection area.

2 Potential sanitary sewer lift station for Dana Reserve Development

Replace existing 10-inch with 3,500 LF of 15-inch PVC sewer main and
manholes between Juniper Street and Grande Avenue.

Replace existing 12-inch with 1,170 LF 18-inch PVC sewer main and
manholes between Grande Avenue and Division Street.

Southland WWTF will require significant improvements to meet existing demands with Dana Reserve and future
demands. The table below summarizes improvements necessary to meet current Waste Discharge

Requirements.
Table 6-3: Recommendations for Southland WWTF Improvements ‘

Project Process Required Improvement
. . Install a third pump, sized the same
4 Influent Lift Station P .p.
as existing
5 Grit Removal Install second grit system
6 Extended Aeration Install Aeration Basins #2 & #3 and
Basins expand aeration system
- Install third clarifier for redundancy.
7 Secondary Clarifiers ¥

Upgrade RAS pumping system.

Gravity Belt Thickener
(GBT)

Dewatering Screw
Press

Install second GBT

Install second screw press

In addition to the aeration basins, new diffusers and supporting electrical, mechanical, and instrumentation will
be required. A new blower building or expansion of the existing blower building will also be necessary.

Nipomo Community Services District - Dana Reserve Development
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December 22, 2020

Rob Lepore, GISP

Michael K. Nunley & Associates, Inc.
P.O. Box 1604

Arroyo Grande, CA 93421

SUBJECT: Sewer Flow Monitoring 2020, Nipomo, CA Final Report
Dear Mr. Lepore,

ADS is pleased to submit the report for the Nipomo, CA Sewer Flow Monitoring Study completed on behalf of MKN &
Associates, Inc. The metering was conducted at three (3) locations. The study was conducted during the period of Friday,
October 23, 2020 to Saturday, November 28, 2020.

The report contains depth, velocity, and quantity hydrographs as well as daily long tables for the metering period. An Excel
file containing depth, quantity, and velocity entities for the monitoring location in 5-minute format was provided previously.

In addition, we would be happy to further explain any details about the report that may seem unclear. Should you have
any questions or comments, you may contact the Project Manager, Paul Mitchell at 714-379.9778.

It has been our pleasure to be of service to you in the performance of this project. Thank you for choosing ADS products
and services to meet your flow monitoring needs.

Sincerely,
ADS ENVIRONMENTAL SERVICES

Jackie Crutcher
Data Manager

ADS LLC

An IDEX Fluid & Metering Business
Accusonic

ADS Environmental

Services Hydra-Stop
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Sewer Flow Monitoring 2020
Nipomo, CA

Prepared For:

mke

Rob Lepore, GISP
Michael K. Nunley & Associates, Inc.
P.O. Box 1604
Arroya Grande, CA 93421
p: 805.904.6530 Ext 104 m: 805.748.2106
w:mknassociates.us e:rlepore@mknassociates.us

Prepared By:
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15201 Springdale Street
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Scope and Methodology

Introduction

Michael K. Nunley & Associates, Inc. (MK1) entered into an agreement with ADS Environmental Services to conduct flow
monitoring at (3) three locations in the Nipomo, CA Sanitary Collection System. The study was scheduled for a period
of (30) thirty calendar days. Seven additional data days have been provided. Once in place, the flow monitoring
equipment was be used to measure depth, velocity, and to quantify flows. The objective of this study was to confirm
sanitary sewer flows in the monitored locations for planning purposes.

Project Scope

The scope of this study involved using flow monitors to quantify wastewater flow at the designated locations for the 37-
day time period. Specifically, the study included the following key components.

 Investigate the proposed flow-monitoring site for adequate hydraulic conditions
» Flow monitor installation
« Flow monitor confirmations and data collections

» Flow data analysis

The monitoring period began on October 23, 2020 and was completed on November 28, 2020. Equipment was
removed from the system on December 09, 2020.

Flow Monitoring Equipment

TRITON

The ADS FlowShark Triton monitor was selected for this project. This flow monitor is an area velocity flow monitor that
uses both the Continuity and Manning's equations to measure flow.

The ADS FlowShark Triton monitor consists of data acquisition sensors and a battery-powered microcomputer. The
microcomputer includes a processor unit, data storage, and an on-board clock to control and synchronize the sensor
recordings. The monitor was programmed to acquire and store depth of flow and velocity readings at 5-minute intervals.

The FS Triton monitor features cross-checking using multiple technologies in each sensor for continuous running of
comparisons and tolerances. The FS Triton monitor can support two (2) sets of sensors. The sensor option used for this

project was:

The Peak Combo Sensor installed at the bottom of the pipe includes three types of data acquisition technologies.




The up looking ultrasonic depth uses sound waves from two independent transceivers to measure the distance from
the sensor upward toward the flow surface; applying the speed of sound in the water and the temperature measured by
sensor to calculate depth.

The pressure depth is calculated by using a piezo-resistive crystal to determine the difference between hydrostatic and
atmospheric pressure. The pressure sensor is temperature compensated and vented to the atmosphere through a
desiccant filled breather tube.

To obtain peak velocity, the sensor sends an ultrasonic signal at an angle upward through the widest cross-section of
the oncoming flow. The signal is reflected by suspended particles, air bubbles, or organic matter with a frequency shift
proportional to the velocity of the reflecting objects. The reflected signal is received by the sensor and processed using
digital spectrum analysis to determine the peak flow velocity.

Installation

Installation of flow monitoring equipment typically proceeds in four steps. First, the site is investigated for safety and to
determine physical and hydraulic suitability for the flow monitoring equipment. Second, the equipment is physically
installed at the selected location. Third, the monitor is tested to assure proper operation of the velocity and depth of flow
sensors and verify that the monitor clock is operational and synchronized to the master computer clock. Fourth, the
depth and velocity sensors are confirmed and line confirmations are performed.

In pipes up to 42 inches in diameter, the sensors were mounted on expandable stainless-steel rings, inserted at least a
foot upstream into influent pipes and tightened against the inside walls of the pipes. Influent pipe installations reduce the
influences of turbulence and backwater often caused by changes in channel geometry in manholes.




Data Collection, Confirmation, and Quality Assurance

Data collects were done remotely via wireless connect on a weekly basis. As needed, during the monitoring period,
field crews visit each monitoring location to verify proper monitor operation and document field conditions. The following
quality assurance steps are taken to assure the integrity of the collected data:

Measure power supplies: monitors were powered by dry cell battery packs. Voltages were recorded and battery packs
replaced, as necessary. Separate batteries provided back-up power to memory allowing primary batteries to be replaced
without loss of data.

Clock synchronization: Field crews synchronized monitor clocks to master clocks.

Confirm depth and velocity readings: Field crews descended into meter manholes to manually measure depths and
velocities and compare them meter readings to confirm that they agreed. They also measured silt levels, if any, in the
inverts of the pipes. Silt areas were subtracted from flow areas to compute true areas of flow.

Confirm average velocities through cross-sectional velocity profiles: Since ADS velocity sensors measure peak
velocity, field crews collected cross-sectional velocity profiles in order to develop a relationship between peak and
average velocity in lines that meet the hydraulic criteria.

Upload and Review Data: Data collected from the monitors were uploaded and reviewed by a Data Analyst for
completeness, outliers and deviations in the flow patterns, which indicate system anomalies or equipment failure.

Flow Quantification Methods

There are two main equations used to measure open channel flow: the Continuity Equation and the Manning Equation.
The Continuity Equation, which is considered the most accurate, can be used if both depth of flow and velocity are
available. In cases where velocity measurements are not available or not practical to obtain, the Manning Equation can
be used to estimate velocity from the depth data based on certain physical characteristics of the pipe (i.e. the slope and
roughness of the pipe being measured). However, the Manning equation assumes uniform, steady flow hydraulic
conditions with non-varying roughness, which are typically invalid assumptions in most sanitary sewers. The Continuity
Equation was used exclusively for this study.

Continuity Equation
The Continuity Equation states that the flow quantity (Q) is equal to the wetted area (A) multiplied by the average velocity

(V) of the flow.



Q=A*V

This equation is applicable in a variety of conditions including backwater, surcharge, and reverse flow.

Data Analysis and Presentation

Data Analysis

A flow monitor is typically programmed to collect data at 5-minute intervals throughout the monitoring period. The monitor
stores raw data consisting of (1) the ultrasonic depth, (2) the peak velocity and (3) the pressure depth. The data is
imported into ADS's proprietary software and is examined by a data analyst to verify its integrity. The data analyst also
reviews the daily field reports and site visit records to identify conditions that would affect the collected data.

Velocity profiles and the line confirmation data developed by the field personnel are reviewed by the data analyst to
identify inconsistencies and verify data integrity. Velocity profiles are reviewed and an average to peak velocity ratio is
calculated for the site. This ratio is used in converting the peak velocity measured by the sensor to the average velocity
used in the Continuity equation. The data analyst selects which depth sensor entity will be used to calculate the final
depth information. Silt levels present at each site visit are reviewed and representative silt levels established.

Occasionally the velocity sensor's performance may be compromised resulting in invalid readings sporadically during the
monitoring period. This is generally caused by excessive debris (silt) blocking the sensor's crystals, shallow flows (~< 1")
that may drop below the top of the sensor or very clear flows lacking the particles needed to measure rate. In order to use
the Continuity equation to quantify the flow during these periods, a Data Analyst and/or Engineer will use the site's
historical pipe curve (depth vs. velocity) data along with valid field confirmations to reconstitute and replace the false
velocity recordings with expected velocity readings for a given historical depth along the curve.

Selections for the above parameters can be constant or can change during the monitoring period. While the data
analysis process is described in a linear manner, it often requires an iterative approach to accurately complete.

Data Presentation

This type of flow monitoring project generates a large volume of data. To facilitate review of the data, results have been
provided in graphical and tabular formats. The flow data is presented graphically in the form of scattergraphs and
hydrographs. Hydrographs are based on 5-minute averaging. Tables are provided in daily average format. These tables
show the flow rate for each day, along with the daily minimum and maximums, the times they were observed, the total
daily flow, and total flow for the month (or monitoring period). The following explanation of terms may aid in interpretation
of the flow data table and hydrograph.

DEPTH - Final calculated depth measurement (in inches)
QUANTITY - Final calculated flow rate (in MGD)
VELOCITY - Final calculated flow velocity (in feet per second)

REPORT TOTAL - Total volume of flow recorded for the indicated time period (in MG)



FMO1altB

Site Commentary
SITE INFORMATION

Pipe Round (23.38 in H)

Silt 0.00 (in)

OVERVIEW

FMO1altB functioned under normal conditions during the period Friday, October 23, 2020 to Saturday, November 28, 2020. The flow
pattern at this site exhibits frequent changes in both depth and velocity throughout the day. The saw-toothed like pattern indicates the
influence of pump station activity. Review of the Scattergraph shows that free flow conditions were maintained throughout the
monitoring period. No surcharge conditions were recorded. Flow in this line is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted and support the
relative accuracy of the flow monitor at this location.

Site FMO01altB was positioned downstream of FM02 and FM03. A flow balancing check was completed, and no problems were noted.
An average net flow of 0.295 mgd was reported for the study period.

OBSERVATIONS

Average flow depth, velocity, and quantity data observed during Friday, October 23, 2020 to Saturday, November 28, 2020, along
with observed minimum and maximum data, are provided in the following table.

Observed Flow Conditions

Item DFINAL (in) VFINAL (ft/s) QFINAL (MGD - Total
MG)
Average 4.75 1.87 0.560
Minimum 2.23 0.97 0.100
Maximum 7.11 2.68 1.261
Min Time 11/22/2020 05:10:00 10/23/2020 03:00:00 10/23/2020 03:00:00
Max Time 11/26/2020 11:00:00 11/24/2020 08:25:00 11/08/2020 10:20:00

Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity equation was used to calculate

flow rate and quantities during the monitoring period.

Values in the Observed Flow Conditions and data on the graphical reports are based on the five-minute average.

o) X2 ~WADS,

ENVIRONMENTAL
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DATA UPTIME

Data uptime observed during Friday, October 23, 2020 to Saturday, November 28, 2020 is provided in the following table:

Percent Uptime

DFINAL (in) 100
VFINAL (ft/s) 100
QFINAL (MGD - Total MG) 100

ENVIRONMENTAL
Flw) [ 2] ~PADSE 2
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Address/Location: 509 Southland St (Located on Old Windmill PI)

ADS Site Report Quality Form
Project Name: Nipomo MKN TFM 2020 City: Nipomo |Agency: Nipomo | FM Initials: SK
Site Name: FMO1 [Install Date:  10/22/20 Monitor Type Peak Doppler
Monitor Model Triton +

Data Acquisition Manual/Wireless Collect

Investigation Information:

Manhole ID
Access: Type of | Sanitary Storm Combined Pipe Height: 23.38 “
Drive | System: | [X (] 12338 *

Pipe Width:

G

1= I—T

10'
23.38 x 23.38

>
bl

bl

Date/Time of Investigation: 10/22/20 @02:20pm Manhole Depth: 10
. . . Manhole Material /

Site Hydraulics: Good straight through flow | Condition Precast/Good
Upstream Input: (L/S, P/S) - Pipe Material / Condition: VCP/Good

Residential | Commercial Industrial Trunk
Upstream Manhole: Not Investigated Land Use: [
Downstream Manhole: Not investigated Oxygen: 20.9 | H2S: 0 ' LEL: 0 | COo: o0
Depth of Flow: 475" +/- 025" Safety Notes:
Range (Air DOF): *- 2 man crew required and one blower is to be
Peak Velocity: 210 _fps operated at all times.
Silt: 0.00 Inches

Other Information:

Cross Section

Sensor
Location

Installation Information Backup Yes No ? Distance
Installation Type: Standard Trunk x
Sensors Devices: Ultrasonic/Velocity/Pressure Lift / Pump Station [ ] [ x ]
Surcharge Height: 0 WWTP X
Rain Gauge Zone: Other L] [X] [ ]

Additional Site Information / Comments:

Standard Traffic Control with No Safety Concerns
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Daily Tabular Report
10/23/2020 00:00 - 11/28/2020 23:59
FMO1laltBPipe: Round (23.38 in H), Silt0.00 in

DFINAL (in) VFINAL (ft/s) QFINAL (MGD - Total MG) Rain  RAIN FINAL

(in)

Min  Time Min Time Max Min Time Max @ Av Total

10/23/2020 | 03:05 | 2.37 | 20:35 | 6.10 | 4.61 | 03:00 | 0.97 | 09:30 | 2.47 | 1.84 | 03:00 | 0.100 | 09:30 | 0.963 | 0.526 | 0.526 L B R e
10/24/2020 | 05:15 | 2.50 | 12:05 | 6.46 | 4.64 | 01:55 | 1.08 | 13:55 | 2.50 | 1.88 | 01:55 | 0.122 | 12:05 | 1.081 | 0.552 | 0.552 L B R e
10/25/2020 | 05:15 | 2.53 | 11:10 | 6.68 | 4.77 | 06:45 | 1.11 | 11:15 | 258 | 1.92 | 05:15 | 0.128 | 11:10 | 1.165 | 0.586 | 0.586 o I I B B
10/26/2020 | 04:15 | 2.52 | 20:20 | 6.58 | 4.66 | 01:50 | 1.11 | 20:20 | 2.54 | 1.87 | 04:15 | 0.124 | 20:20 | 1.129 | 0.544 | 0.544 L B R e
10/27/2020 | 02:05 | 2.49 | 22:00 | 6.27 | 4.76 | 02:05 | 1.01 | 22:00 | 2.38 | 1.85 | 02:05 | 0.111 | 22:00 | 0.990 | 0.555 | 0.555 o I I B B
10/28/2020 | 03:05 | 2.62 | 21:25 | 6.43 | 4.74 | 03:05 | 1.17 | 21:25 | 2.44 | 1.87 | 03:05 | 0.138 | 21:25 | 1.052 | 0.554 | 0.554 o I I B B
10/29/2020 | 02:30 | 2.67 | 19:35 | 6.56 | 4.75 | 02:30 | 1.19 | 19:35 | 2.56 | 1.90 | 02:30 | 0.145 | 19:35 | 1.132 | 0.562 | 0.562 L B R e
10/30/2020 | 03:40 | 2.46 | 19:20 | 6.78 | 4.77 | 03:40 | 1.00 | 19:20 | 2,52 | 1.80 | 03:40 | 0.108 | 19:20 | 1.169 | 0.540 | 0.540 o I I B B
10/31/2020 | 05:10 | 2.57 | 11:25 | 6.95 | 4.83 | 03:45 | 1.13 | 09:50 | 2.54 | 1.83 | 05:10 | 0.132 | 09:50 | 1.216 | 0.565 | 0.565 L B R e
11/01/2020 | 05:30 | 2.39 | 12:30 | 6.67 | 484 | 06:40 | 1.05 | 12:30 | 2.47 | 1.85 | 05:25 | 0.114 | 12:30 | 1.118 | 0.576 | 0.576 L B R e
11/02/2020 | 05:35 | 2.46 | 17:25 | 6.33 | 4.73 | 05:35 | 1.01 | 10:50 | 2.37 | 1.79 | 05:35 | 0.109 | 17:25 | 0.978 | 0.532 | 0.532 o I I B B
11/03/2020 | 04:00 | 2.45 | 18:25 | 6.52 | 4.75 | 02:40 | 1.08 | 18:25 | 2.38 | 1.83 | 02:40 | 0.117 | 18:25 | 1.047 | 0.546 | 0.546 L B R e
11/04/2020 | 03:20 | 2.53 | 20:30 | 6.50 | 4.74 | 02:30 | 1.08 | 19:10 | 2.45 | 1.82 | 02:30 | 0.122 | 19:10 | 1.059 | 0.541 | 0.541 o I I B B
11/05/2020 | 04:00 | 2.41 | 20:30 | 6.72 | 4.70 | 04:20 | 1.00 | 10:00 | 2.47 | 1.82 | 04:20 | 0.109 | 20:30 | 1.117 | 0.535 | 0.535 o I I B B
11/06/2020 | 04:45 | 2.42 | 19:45 | 6.52 | 4.72 | 04:45 | 1.14 | 19:45 | 2.38 | 1.84 | 04:45 | 0.121 | 19:45 | 1.044 | 0.541 | 0.541 L B R e
11/07/2020 | 03:10 | 2.60 | 13:45 | 6.71 | 4.82 | 03:40 | 1.16 | 11:45 | 2.40 | 1.88 | 03:10 | 0.138 | 13:45 | 1.033 | 0.573 | 0.573 o I I B B
11/08/2020 | 04:55 | 2.42 | 10:20 | 6.93 | 4.87 | 01:40 | 1.04 | 10:20 | 2.64 | 1.90 | 04:55 | 0.120 | 10:20 | 1.261 | 0.597 | 0.597 L B R e
11/09/2020 | 04:20 | 2.51 | 18:45 | 6.80 | 4.79 | 01:50 | 1.17 | 20:05 | 2.55 | 1.88 | 04:20 | 0.130 | 20:05 | 1.172 | 0.568 | 0.568 L B R e
11/10/2020 | 04:20 | 2.37 | 20:30 | 6.74 | 4.73 | 04:20 | 1.17 | 19:45 | 2,51 | 1.87 | 04:20 | 0.120 | 19:45 | 1.131 | 0.553 | 0.553 o I I B B
11/11/2020 | 04:55 | 2.48 | 08:35 | 6.66 | 4.73 | 03:05 | 1.12 | 19:25 | 2,58 | 1.89 | 04:50 | 0.131 | 19:25 | 1.149 | 0.561 | 0.561 L B R e
11/12/2020 | 04:10 | 2.49 | 18:15 | 6.69 | 4.70 | 04:10 | 1.18 | 18:15 | 2,54 | 1.88 | 04:10 | 0.130 | 18:15 | 1.155 | 0.551 | 0.551 o I I B B
11/13/2020 | 04:45 | 255 | 18:35 | 6.57 | 4.71 | 00:55 | 1.14 | 10:30 | 2.45 | 1.88 | 04:45 | 0.132 | 18:35 | 1.071 | 0.550 | 0.550 L R e e A
11/14/2020 | 04:25 | 2.52 | 14:45 | 6.68 | 4.81 | 04:20 | 1.08 | 11:55 | 2.60 | 1.90 | 04:25 | 0.121 | 11:55 | 1.137 | 0.580 | 0.580 L B R e
11/15/2020 | 06:25 | 2.57 | 12:10 | 6.85 | 4.83 | 06:00 | 1.19 | 11:00 | 2,59 | 1.93 | 06:30 | 0.142 | 12:10 | 1.166 | 0.597 | 0.597 o I I B B
11/16/2020 | 03:25 | 2.27 | 16:20 | 6.57 | 4.70 | 03:50 | 1.08 | 19:40 | 2.49 | 1.89 | 03:55 | 0.107 | 19:15 | 1.054 | 0.553 | 0.553 L B R e
11/17/2020 | 04:20 | 2.52 | 20:40 | 6.56 | 4.66 | 02:10 | 1.17 | 20:40 | 2,55 | 1.88 | 02:10 | 0.133 | 20:40 | 1.132 | 0.546 | 0.546 S B B e
11/18/2020 | 04:40 | 2.27 | 19:10 | 6.20 | 4.67 | 05:00 | 1.09 | 18:55 | 2.38 | 1.87 | 04:35 | 0.107 | 19:10 | 0.950 | 0.545 | 0.545 o I I B B
11/19/2020 | 05:10 | 2.40 | 18:25 | 6.50 | 4.69 | 03:05 | 1.13 | 18:25 | 2.54 | 1.89 | 05:10 | 0.122 | 18:25 | 1.111 | 0.551 | 0.551 L B R e
11/20/2020 | 04:00 | 2.45 | 11:20 | 6.46 | 4.64 | 04:00 | 1.14 | 20:35 | 2.43 | 1.87 | 04:00 | 0.122 | 11:20 | 1.046 | 0.538 | 0.538 o I I B B
11/21/2020 | 04:40 | 251 | 09:15 | 6.47 | 472 | 05145 | 1.19 | 09:15 | 2,59 | 1.90 | 05:45 | 0.134 | 09:15 | 1.125 | 0.569 | 0.569 L R e e A
11/22/2020 | 05:10 | 2.23 | 14:45 | 6.55 | 4.74 | 05:10 | 1.11 | 11:30 | 259 | 1.92 | 05:10 | 0.104 | 11:30 | 1.108 | 0.584 | 0.584 L B R e
11/23/2020 | 04:10 | 2.58 | 17:45 | 6.42 | 4.69 | 03:50 | 1.18 | 19:40 | 254 | 1.91 | 02:45 | 0.140 | 19:40 | 1.078 | 0.562 | 0.562 o I I B B
11/24/2020 | 04:25 | 2.40 | 08:25 | 6.47 | 471 | 04:25 | 1.15 | 08:25 | 2.68 | 1.92 | 04:25 | 0.120 | 08:25 | 1.165 | 0.563 | 0.563 L B R e
11/25/2020 | 02:30 | 3.14 | 11:40 | 6.36 | 4.84 | 04:55 | 1.15 | 10:20 | 2.47 | 1.82 | 04:55 | 0.182 | 18:10 | 1.009 | 0.548 | 0.548 o I I B B
11/26/2020 | 05:50 | 3.14 | 11:00 | 7.11 | 5.08 | 05:50 | 1.36 | 12:15 | 2,57 | 1.99 | 05:50 | 0.211 | 11:00 | 1.208 | 0.648 | 0.648 o I I B B
11/27/2020 | 04:50 | 2.99 | 10:55 | 6.45 | 4.83 | 04:50 | 1.31 | 10:55 | 2.45 | 1.90 | 04:50 | 0.189 | 10:55 | 1.062 | 0.573 | 0.573 L B R e
11/28/2020 | 04:30 | 2.80 | 10:50 | 6.43 | 4.71 | 04:30 | 1.24 | 10:50 | 2.53 | 1.90 | 04:30 | 0.162 | 10:55 | 1.091 | 0.557 | 0.557 S R N B B

10/23/2020 00:00 - 11/28/2020 23:59

DFINAL VFINAL QFINAL Rain (in)

(in) (ft/s) (MGD -
Total MG)
Total 20.721
Average 4.75 1.87 0.560
15201 Springdale Street 800-633-7246

Huntington Beach, CA 92649 www.adsenv.com



11

FMO2

Site Commentary
SITE INFORMATION

Pipe Elliptical (12.5in Hx 12.75in W)

Silt 0.00 (in)

OVERVIEW

FMO02 functioned under normal conditions during the period Friday, October 23, 2020 to Saturday, November 28, 2020. The flow
pattern at this site exhibits frequent changes in both depth and velocity throughout the day. The saw-toothed like pattern indicates the
influence of pump station activity. Review of the Scattergraph shows that although this line was impacted by debris, free flow
conditions were maintained throughout the monitoring period. No surcharge conditions were recorded. Flow in this line is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted and support the
relative accuracy of the flow monitor at this location.

Site FM02 along with FM03 was positioned upstream of FM01laltB. (See FM01altB Site Commentary for Balancing Details).
OBSERVATIONS

Average flow depth, velocity, and quantity data observed during Friday, October 23, 2020 to Saturday, November 28, 2020, along
with observed minimum and maximum data, are provided in the following table.

Observed Flow Conditions

Item DFINAL (in) VFINAL (ft/s) QFINAL (MGD - Total
MG)
Average 2.95 1.42 0.191
Minimum 1.13 0.21 0.007
Maximum 6.74 3.00 0.926
Min Time 11/15/2020 04:40:00 11/26/2020 05:10:00 10/26/2020 03:55:00
Max Time 11/24/2020 08:05:00 11/24/2020 08:05:00 11/24/2020 08:05:00

Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity equation was used to calculate

flow rate and quantities during the monitoring period.

Values in the Observed Flow Conditions and data on the graphical reports are based on the five-minute average.

o) X2 ~WADS,

ENVIRONMENTAL
SERVICES®
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DATA UPTIME

Data uptime observed during Friday, October 23, 2020 to Saturday, November 28, 2020 is provided in the following table:

Percent Uptime

DFINAL (in) 100
VFINAL (ft/s) 100
QFINAL (MGD - Total MG) 100

ENVIRONMENTAL
Flw) [ 2] ~PADSE 2



VADSE -7 ki ADS Site Report QualityForm

Project Name: Nipomo MKN TFM 2020 City: Nipomo |Agency: Nipomo | FM Initials: SK
Site Name: FMO02 |Instal| Date: 10/22/20 Monitor Type Peak Doppler
Monitor Model Triton +
Address/Location: 525 S Oak Glen Data Acquisition Manual/Wireless Collect
Manhole ID
Access: Type of | Sanitary Storm Combined Pipe Height: 12.50
Drive System: I:I Pipe Width: 12.75 “

Investigation Information: Manhole Information:

Date/Time of Investigation: 10/22/20 @03:35pm Manhole Depth: 14'
. . . Manhole Material /

Site Hydraulics: Good straight through flow | Condition Precast/Good
Upstream Input: (L/S, P/S) - Pipe Material / Condition: VCP/Good

Residential | Commercial Industrial Trunk
Upstream Manhole: Not Investigated Land Use: I:l |:| |:|
Downstream Manhole: Not investigated Oxygen: 20.9 | H2S: 0 ' LEL: 0 | COo: o0
Depth of Flow: 3.25 "+/- 025" Safety Notes:
Range (Air DOF): *- 2 man crew required and one blower is to be
Peak Velocity: 210 fps operated at all times.
Silt: 0.00 Inches

Sensor
Location

12.50 x 12.75

>
bl

)

Cross Section |

Plan

Installation Information Backup Yes No ? Distance
Installation Type: Standard Trunk x
Sensors Devices: Ultrasonic/Velocity/Pressure Lift / Pump Station [ ] [ x ]
Surcharge Height: 0 WWTP X
Rain Gauge Zone: Other L] [X] [ ]

Additional Site Information / Comments:

Standard Traffic Control with No Safety Concerns




Flow Monitor
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Scattergraph Report
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Daily Tabular Report
10/23/2020 00:00 - 11/28/2020 23:59
FMO2Pipe: Elliptical (12.5 in Hx 12.75 in W), Silt0.00 in

DFINAL (in) VFINAL (ft/s) QFINAL (MGD - Total MG) Rain  RAIN FINAL

(in)

Min  Time Min Time Max Min Time Max @ Av Total

10/23/2020 | 04:00 | 1.47 | 12:45 | 541 | 2.81 | 02:20 | 0.21 | 12:45 | 2.70 | 1.35 | 04:00 | 0.012 | 12:45 | 0.629 | 0.166 | 0.166 L B R e
10/24/2020 | 01:25 | 1.41 | 13:35 | 5.97 | 3.00 | 04:00 | 0.23 | 12:55 | 2.71 | 1.38 | 03:55 | 0.009 | 13:35 | 0.689 | 0.192 | 0.192 L B R e
10/25/2020 | 06:15 | 1.42 | 12:20 | 6.09 | 3.15 | 05:15 | 0.22 | 19:50 | 2.76 | 1.45 | 05:15 | 0.010 | 12:20 | 0.699 | 0.213 | 0.213 o I I B B
10/26/2020 | 04:05 | 1.27 | 19:40 | 6.04 | 2.98 | 03:55 | 0.23 | 18:45 | 2.76 | 1.40 | 03:55 | 0.007 | 18:45 | 0.705 | 0.194 | 0.194 L B R e
10/27/2020 | 05:35 | 1.47 | 08:40 | 6.28 | 3.14 | 03:25 | 0.25 | 08:25 | 2.84 | 1.46 | 02:00 | 0.012 | 08:40 | 0.710 | 0.212 | 0.212 o I I B B
10/28/2020 | 02:30 | 1.38 | 20:10 | 5.82 | 2.99 | 05:10 | 0.21 | 11:00 | 2.70 | 1.38 | 02:30 | 0.009 | 20:10 | 0.644 | 0.189 | 0.189 o I I B B
10/29/2020 | 04:35 | 1.31 | 19:50 | 5.87 | 2.96 | 01:55 | 0.31 | 19:50 | 2.70 | 1.41 | 04:30 | 0.012 | 19:50 | 0.700 | 0.189 | 0.189 L B R e
10/30/2020 | 02:35 | 1.27 | 20:55 | 5.93 | 2.90 | 03:10 | 0.31 | 18:40 | 2.75 | 1.38 | 03:05 | 0.010 | 20:55 | 0.694 | 0.184 | 0.184 o I I B B
10/31/2020 | 01:50 | 1.50 | 09:10 | 5.96 | 3.02 | 23:40 | 0.36 | 10:45 | 2.78 | 1.47 | 04:25 | 0.019 | 11:20 | 0.682 | 0.203 | 0.203 L B R e
11/01/2020 | 04:55 | 1.31 | 10:05 | 5.93 | 2.93 | 03:30 | 0.29 | 08:05 | 2.74 | 1.42 | 03:30 | 0.009 | 13:45 | 0.672 | 0.192 | 0.192 L B R e
11/02/2020 | 03:10 | 1.27 | 09:50 | 5.51 | 2.92 | 05:30 | 0.36 | 12:50 | 2.74 | 1.42 | 03:10 | 0.012 | 14:55 | 0.634 | 0.188 | 0.188 o I I B B
11/03/2020 | 03:20 | 1.24 | 18:05 | 6.04 | 2.88 | 03:35 | 0.35 | 08:05 | 2.67 | 1.40 | 03:25 | 0.011 | 18:05 | 0.703 | 0.184 | 0.184 L B R e
11/04/2020 | 04:30 | 1.32 | 20:05 | 5.61 | 2.88 | 03:10 | 0.29 | 20:05 | 2.66 | 1.37 | 03:10 | 0.010 | 20:05 | 0.648 | 0.180 | 0.180 o I I B B
11/05/2020 | 02:30 | 1.30 | 13:10 | 5.53 | 2.91 | 04:00 | 0.28 | 08:10 | 2,59 | 1.36 | 02:30 | 0.010 | 19:50 | 0.609 | 0.177 | 0.177 o I I B B
11/06/2020 | 02:35 | 1.34 | 10:50 | 5.72 | 2.99 | 04:00 | 0.24 | 10:50 | 2.66 | 1.40 | 02:20 | 0.011 | 10:50 | 0.666 | 0.190 | 0.190 L B R e
11/07/2020 | 03:15 | 1.28 | 09:25 | 5.86 | 3.09 | 03:20 | 0.31 | 11:35 | 2.72 | 1.45 | 03:15 | 0.010 | 12:50 | 0.672 | 0.204 | 0.204 o I I B B
11/08/2020 | 03:40 | 1.39 | 11:05 | 5.95 | 3.09 | 03:50 | 0.30 | 10:15 | 2.66 | 1.41 | 03:50 | 0.011 | 10:15 | 0.679 | 0.200 | 0.200 L B R e
11/09/2020 | 05:15 | 1.34 | 18:10 | 5.81 | 3.00 | 01:25 | 0.35 | 11:40 | 2.62 | 1.47 | 05:10 | 0.014 | 18:10 | 0.658 | 0.195 | 0.195 L B R e
11/10/2020 | 02:30 | 1.30 | 10:45 | 6.08 | 2.87 | 02:25 | 0.32 | 07:40 | 2.66 | 1.42 | 02:25 | 0.011 | 10:45 | 0.649 | 0.181 | 0.181 o I I B B
11/11/2020 | 01:50 | 1.25 | 08:20 | 5.97 | 2.92 | 03:00 | 0.33 | 17:50 | 2.76 | 1.44 | 03:00 | 0.011 | 17:50 | 0.690 | 0.191 | 0.191 L B R e
11/12/2020 | 05:20 | 1.27 | 19:30 | 5.69 | 2.91 | 02:00 | 0.30 | 13:40 | 2.65 | 1.43 | 01:55 | 0.010 | 20:10 | 0.621 | 0.188 | 0.188 o I I B B
11/13/2020 | 03:25 | 1.19 | 18:30 | 559 | 291 | 03:20 | 0.34 | 18:30 | 2.75 | 1.43 | 03:25 | 0.009 | 18:30 | 0.669 | 0.187 | 0.187 L R e e A
11/14/2020 | 05:35 | 1.36 | 10:10 | 5.67 | 2.96 | 03:50 | 0.38 | 16:05 | 2.65 | 1.44 | 03:50 | 0.014 | 11:00 | 0.634 | 0.194 | 0.194 L B R e
11/15/2020 | 04:40 | 1.13 | 17:30 | 5.86 | 3.00 | 05:00 | 0.30 | 17:30 | 2.76 | 1.46 | 04:30 | 0.010 | 17:30 | 0.713 | 0.201 | 0.201 o I I B B
11/16/2020 | 01:50 | 1.28 | 19:15 | 5.63 | 2.91 | 02:55 | 0.35 | 19:15 | 2.75 | 1.44 | 02:45 | 0.012 | 19:15 | 0.675 | 0.188 | 0.188 L B R e
11/17/2020 | 03:25 | 1.26 | 08:10 | 5.64 | 2.92 | 02:25 | 0.36 | 19:25 | 2.66 | 1.43 | 02:25 | 0.011 | 19:25 | 0.633 | 0.185 | 0.185 S B B e
11/18/2020 | 03:50 | 1.29 | 12:40 | 5.66 | 2.94 | 04:10 | 0.32 | 18:40 | 2.68 | 1.42 | 04:05 | 0.011 | 18:40 | 0.653 | 0.188 | 0.188 o I I B B
11/19/2020 | 03:00 | 1.29 | 20:05 | 5.65 | 2.89 | 04:25 | 0.37 | 11:20 | 2.63 | 1.38 | 03:25 | 0.013 | 20:05 | 0.618 | 0.178 | 0.178 L B R e
11/20/2020 | 01:55 | 1.28 | 08:25 | 5.85 | 2.91 | 02:15 | 0.39 | 12:00 | 2.64 | 1.43 | 02:05 | 0.013 | 12:00 | 0.668 | 0.186 | 0.186 o I I B B
11/21/2020 | 04:05 | 1.28 | 12:05 | 5.79 | 2.90 | 05:25 | 0.25 | 16:50 | 2.69 | 1.41 | 05:20 | 0.010 | 12:05 | 0.668 | 0.185 | 0.185 L R e e A
11/22/2020 | 04:15 | 1.20 | 09:00 | 5.79 | 2.97 | 04:15 | 0.33 | 09:00 | 2.76 | 1.45 | 04:15 | 0.009 | 09:00 | 0.703 | 0.197 | 0.197 L B R e
11/23/2020 | 02:10 | 1.37 | 17:35 | 5.46 | 2.94 | 05:00 | 0.34 | 11:10 | 2.70 | 1.44 | 02:10 | 0.012 | 17:35 | 0.611 | 0.189 | 0.189 o I I B B
11/24/2020 | 04:20 | 1.26 | 08:05 | 6.74 | 2.93 | 02:50 | 0.33 | 08:05 | 3.00 | 1.44 | 02:50 | 0.011 | 08:05 | 0.926 | 0.192 | 0.192 L B R e
11/25/2020 | 02:00 | 1.31 | 08:55 | 5.83 | 2.93 | 05:10 | 0.45 | 08:55 | 2.74 | 1.46 | 05:10 | 0.014 | 08:55 | 0.705 | 0.194 | 0.194 o I I B B
11/26/2020 | 02:45 | 1.28 | 12:35 | 5.91 | 3.00 | 05:10 | 0.21 | 18:30 | 2.72 | 1.49 | 05:10 | 0.009 | 12:50 | 0.683 | 0.205 | 0.205 o I I B B
11/27/2020 | 05:05 | 1.25 | 12:15 | 5.90 | 2.88 | 01:35 | 0.27 | 17:40 | 2.73 | 1.42 | 05:00 | 0.011 | 12:15 | 0.706 | 0.187 | 0.187 L B R e
11/28/2020 | 04:35 | 1.28 | 11:45 | 6.07 | 3.00 | 05:45 | 0.38 | 13:00 | 2.77 | 1.48 | 04:25 | 0.012 | 11:45 | 0.704 | 0.202 | 0.202 S R N B B

10/23/2020 00:00 - 11/28/2020 23:59

DFINAL VFINAL QFINAL Rain (in)

(in) (ft/s) (MGD -
Total MG)
Total 7.071
Average 2.95 1.42 0.191
15201 Springdale Street 800-633-7246

Huntington Beach, CA 92649 www.adsenv.com



17

FMO3

Site Commentary
SITE INFORMATION

Pipe Round (9.88 in H)

Silt 0.00 (in)

OVERVIEW

FMO3 functioned under normal conditions during the period Friday, October 23, 2020 to Saturday, November 28, 2020. The flow
pattern at this site exhibits frequent changes in both depth and velocity throughout the day. The saw-toothed like pattern indicates the
influence of pump station activity. Review of the Scattergraph shows that free flow conditions were maintained throughout the
monitoring period. No surcharge conditions were recorded. Flow in this line is subcritical.

Flow depth and velocity measurements recorded by the flow monitor are consistent with field confirmations conducted and support the
relative accuracy of the flow monitor at this location.

Site FM03 along with FM02 was positioned upstream of FM01laltB. (See FM01altB Site Commentary for Balancing Details).
OBSERVATIONS

Average flow depth, velocity, and quantity data observed during Friday, October 23, 2020 to Saturday, November 28, 2020, along
with observed minimum and maximum data, are provided in the following table.

Observed Flow Conditions

Item DFINAL (in) VFINAL (ft/s) QFINAL (MGD - Total
MG)
Average 2.25 1.14 0.074
Minimum 0.92 0.31 0.005
Maximum 4.12 1.83 0.248
Min Time 11/13/2020 05:15:00 11/05/2020 04:25:00 11/05/2020 04:25:00
Max Time 11/26/2020 09:55:00 11/26/2020 09:55:00 11/26/2020 09:55:00

Based upon the quality and consistency of the observed flow depth and velocity data, the Continuity equation was used to calculate

flow rate and quantities during the monitoring period.

Values in the Observed Flow Conditions and data on the graphical reports are based on the five-minute average.

o) X2 ~WADS,

ENVIRONMENTAL
SERVICES®
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DATA UPTIME

Data uptime observed during Friday, October 23, 2020 to Saturday, November 28, 2020 is provided in the following table:

Percent Uptime

DFINAL (in) 100
VFINAL (ft/s) 100
QFINAL (MGD - Total MG) 100

ENVIRONMENTAL
Flw) [ 2] ~PADSE 2



ENVIRONMENTAL
SERVICES®

ADS Site Report QualityForm
Project Name: Nipomo MKN TFM 2020 City: Nipomo |Agency: Nipomo | FM Initials: SK
Site Name: FMO03 [Install Date:  10/22/20 Monitor Type Peak Doppler
) Monitor Model Triton +
Address/Location: Frontage Rd & Hill St Data Acquisition Manual/Wireless Collect
Manhole ID

Access: Type of | Sanitary Storm Combined Pipe Height: 10.88 *

Drive System: [ ] Pipe Width: 10.63

N 35 S >

A -

Manhole Information:

Date/Time of Investigation: 10/22/20 @04:40pm Manhole Depth: 14'
. . . Manhole Material /

Site Hydraulics: Good straight through flow | Condition Precast/Good
Upstream Input: (L/S, P/S) - Pipe Material / Condition: VCP/Good

Residential | Commercial Industrial Trunk
Upstream Manhole: Not Investigated Land Use: [l
Downstream Manhole: Not investigated Oxygen: 20.9 | H2S: 0 ' LEL: 0 | COo: o0
Depth of Flow: 2.63"+/- 025" Safety Notes:
Range (Air DOF): *- 2 man crew required and one blower is to be
Peak Velocity: 154 fps operated at all times.
Silt: 0.00 Inches

Other Information:

10.88 x 10.63

>
bl

)

Cross Section |

Sensor
Location

Additional Site Information / Comments:

Standard Traffic Control with No Safety Concerns

Installation Information Backup Yes No ? Distance
Installation Type: Standard Trunk x
Sensors Devices: Ultrasonic/Velocity/Pressure Lift / Pump Station [ ] [ x ]
Surcharge Height: 0 WWTP X
Rain Gauge Zone: Other L] [X] [ ]




Hydrograph Report
FMO03

4
Flow Monitor
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=
Pip%ggight % 2
in =
1
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Legend
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= o1
VADSE z
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]
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15201 Springdale Street 800-633-7246

Huntington Beach, CA 92649 www.adsenv.com
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Daily Tabular Report
10/23/2020 00:00 - 11/28/2020 23:59
FMO3Pipe: Round (9.88 in H), Silt0.00 in

DFINAL (in) VFINAL (ft/s) QFINAL (MGD - Total MG) Rain  RAIN FINAL

(in)

Time i i Time i Time Total Total

10/23/2020 | 02:30 | 0.93 | 08:50 | 3.54 | 2.18 | 02:30 | 0.37 | 08:50 | 1.64
10/24/2020 | 02:50 | 0.99 | 13:15 | 3.71 | 2.21 | 02:45 | 042 | 13:15 | 1.70
10/25/2020 | 01:35 | 1.08 | 13:05 | 3.63 | 2.27 | 06:45 | 045 | 1045 | 1.72
10/26/2020 | 06:10 | 1.18 | 19:50 | 3.83 | 2.29 | 23:40 | 0.54 | 19:50 | 1.75
10/27/2020 | 02:30 | 1.04 | 16:25 | 3.74 | 2.27 | 02:30 | 048 | 16:25 | 1.70
10/28/2020 | 05:35 | 1.07 | 19:30 | 3.63 | 2.25 | 04:30 | 0.48 | 19:30 | 1.72
10/29/2020 | 03:10 | 1.21 | 10:45 | 3.83 | 2.27 | 03:20 | 0.57 | 10:45 | 1.80
10/30/2020 | 02:15 | 1.08 | 10:55 | 3.55 | 2.23 | 02:10 | 0.50 | 10:55 | 1.65
10/31/2020 | 05:05 | 1.09 | 13:45 | 3.72 | 2.32 | 05:05 | 0.49 | 11:20 | 1.78
11/01/2020 | 02:35 | 1.08 | 10:45 | 3.67 | 2.29 | 06:20 | 0.51 | 16:40 | 1.63
11/02/2020 | 03:20 | 0.97 | 19:55 | 3.30 | 2.22 | 05:05 | 047 | 19:50 | 1.62
11/03/2020 | 04:30 | 1.04 | 16:45 | 3.41 | 2.21 | 02:30 | 0.44 | 16:45 | 1.66
11/04/2020 | 05:20 | 1.11 | 10:05 | 3.51 | 2.25 | 04:00 | 0.52 | 20:05 | 1.69
11/05/2020 | 04:20 | 0.96 | 09:35 | 3.54 | 2.16 | 04:25 | 0.31 | 09:35 | 1.68
11/06/2020 | 04:55 | 1.03 | 09:50 | 3.49 | 2.24 | 03:45 | 0.48 | 09:50 | 1.72
11/07/2020 | 03:30 | 1.13 | 09:55 | 3.58 | 2.24 | 03:45 | 047 | 09:55 | 1.72

1.10 | 02:30 | 0.006 | 08:50 | 0.182 | 0.069 | 0.069 e N I
1.12 | 02:25 | 0.008 | 13:15 | 0.201 | 0.073 | 0.073 -l - - -] -1 -
1.14 | 03:15 | 0.010 | 10:45 | 0.196 | 0.076 | 0.076 S l- -]
1.16 | 06:10 | 0.013 | 19:50 | 0.216 | 0.076 | 0.076 -l - -] -] -1 -
1.14 | 02:30 | 0.009 | 16:25 | 0.203 | 0.075 | 0.075 -l - -1-1-1-
1.16 | 05:35 | 0.010 | 19:30 | 0.197 | 0.075 | 0.075 -] -]-1-
1.18 | 03:10 | 0.014 | 10:45 | 0.222 | 0.077 | 0.077 -l - -] -] -] -
1.15 | 02:15 | 0.010 | 10:55 | 0.184 | 0.074 | 0.074 S l- -]
1.17 | 05:05 | 0.010 | 11:20 | 0.210 | 0.080 | 0.080 -l -1 -1-1-]-
117 | 02:25 | 0.011 | 10:45 | 0.188 | 0.078 | 0.078 -l - -1-1-1-
1.13 | 03:20 | 0.009 | 19:50 | 0.162 | 0.072 | 0.072 S l- -]
1.14 | 02:25 | 0.009 | 16:45 | 0.174 | 0.072 | 0.072 -l - -] -]-1-
1.16 | 04:00 | 0.012 | 10:05 | 0.183 | 0.074 | 0.074 -l - - -] -
1.11 | 04:25 | 0.005 | 09:35 | 0.186 | 0.069 | 0.069 e N I
1.15 | 03:45 | 0.010 | 09:50 | 0.187 | 0.074 | 0.074 -l - -] -] -] -
1.15 | 03:30 | 0.011 | 09:55 | 0.194 | 0.074 | 0.074 S l- -]
11/08/2020 | 04:10 | 1.02 | 13:40 | 3.80 | 2.27 | 04:25 | 0.45 | 13:40 | 1.72 | 1.14 | 02:50 | 0.009 | 13:40 | 0.210 | 0.076 | 0.076 e N I
11/09/2020 | 00:30 | 1.04 | 19:30 | 3.55 | 2.24 | 04:00 | 043 | 19:30 | 1.65 | 1.13 | 04:00 | 0.009 | 19:30 | 0.183 | 0.072 | 0.072 o I I R e
11/10/2020 | 03:55 | 1.02 | 20:05 | 3.84 | 2.23 | 02:50 | 041 | 20:05 | 1.73 | 1.11 | 02:50 | 0.008 | 20:05 | 0.215 | 0.072 | 0.072 o B A e

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

11/11/2020 | 04:15 | 1.05 | 19:40 | 3.91 | 2.25 | 05:15 | 0.51 | 19:40 | 1.77 .13 | 05:00 | 0.010 | 19:40 | 0.224 | 0.074 | 0.074 o e
11/12/2020 | 04:35 | 145 | 19:25 | 3.73 | 2.27 | 04:15 | 0.57 | 19:25 | 1.75 A7 | 04:15 | 0.020 | 19:25 | 0.208 | 0.075 | 0.075 o I I R e
11/13/2020 | 05:10 | 0.92 | 07:40 | 3.27 | 2.17 | 05:20 | 0.43 | 07:40 | 1.71 .12 | 05:10 | 0.007 | 07:40 | 0.170 | 0.069 | 0.069 o e e
11/14/2020 | 01:40 | 1.03 | 09:10 | 3.73 | 2.34 | 02:00 | 0.47 | 10:20 | 1.73 .14 | 02:00 | 0.009 | 10:20 | 0.201 | 0.079 | 0.079 o e
11/15/2020 | 02:35 | 1.10 | 11:50 | 3.87 | 2.36 | 02:40 | 0.55 | 11:50 | 1.69 14 | 02:35 | 0.012 | 11:50 | 0.211 | 0.080 | 0.080 o B A e
11/16/2020 | 02:40 | 1.00 | 19:35 | 3.61 | 2.23 | 02:40 | 0.40 | 19:35 | 1.70 .10 | 02:40 | 0.007 | 19:35 | 0.193 | 0.071 | 0.071 e N I
11/17/2020 | 05:05 | 1.04 | 10:20 | 3.50 | 2.19 | 04:55 | 0.46 | 10:20 | 1.64 .11 | 04:55 | 0.009 | 10:20 | 0.179 | 0.070 | 0.070 o I I R e
11/18/2020 | 04:05 | 1.06 | 10:00 | 3.66 | 2.24 | 04:.05 | 0.51 | 10:00 | 1.71 .14 | 04:05 | 0.010 | 10:00 | 0.198 | 0.072 | 0.072 o B A e
11/19/2020 | 02:40 | 1.02 | 08:55 | 3.51 | 2.25 | 04:30 | 0.43 | 19:55 | 1.64 .14 | 02:40 | 0.009 | 08:55 | 0.179 | 0.075 | 0.075 o e
11/20/2020 | 02:35 | 1.03 | 15:10 | 3.31 | 2.24 | 0445 | 043 | 11:25 | 1.53 .14 | 02:35 | 0.009 | 12:35 | 0.151 | 0.073 | 0.073 o I I R e
11/21/2020 | 04:05 | 1.06 | 15:40 | 3.84 | 2.28 | 06:20 | 0.42 | 15:40 | 1.80 17 | 06:25 | 0.009 | 15:40 | 0.222 | 0.078 | 0.078 o e e
11/22/2020 | 00:30 | 1.04 | 10:20 | 3.77 | 2.26 | 05:10 | 0.35 | 11:20 | 1.69 .14 | 05:10 | 0.008 | 10:20 | 0.202 | 0.076 | 0.076 o e
11/23/2020 | 00:10 | 1.10 | 09:45 | 3.28 | 2.20 | 00:40 | 047 | 0945 | 1.70 .15 | 00:10 | 0.010 | 09:45 | 0.169 | 0.072 | 0.072 o B A e
11/24/2020 | 05:05 | 1.08 | 19:25 | 3.84 | 2.33 | 05:50 | 0.49 | 19:25 | 1.68 .15 | 05:50 | 0.010 | 19:25 | 0.208 | 0.078 | 0.078 o e e
11/25/2020 | 02:25 | 1.05 | 09:50 | 3.77 | 2.33 | 02:30 | 0.50 | 09:50 | 1.64 .15 | 02:30 | 0.010 | 09:50 | 0.198 | 0.078 | 0.078 o I I R e
11/26/2020 | 05:30 | 1.08 | 09:55 | 4.12 | 2.25 | 05:45 | 0.42 | 09:55 | 1.83 .15 | 05:15 | 0.009 | 09:55 | 0.248 | 0.076 | 0.076 - l--l -1
11/27/2020 | 00:00 | 1.04 | 19:00 | 3.56 | 2.22 | 04:55 | 0.46 | 19:00 | 1.65 .14 | 04:55 | 0.009 | 19:00 | 0.184 | 0.073 | 0.073 o e
11/28/2020 | 05:50 | 0.98 | 14:35 | 3.69 | 2.22 | 04:45 | 044 | 14:35 | 1.73 14 | 05:55 | 0.008 | 14:35 | 0.202 | 0.075 | 0.075 o I I I e

10/23/2020 00:00 - 11/28/2020 23:59

DFINAL VFINAL QFINAL Rain (in)

(in) (ft/s) (MGD -
Total MG)
Total 2.752
Average 2.25 1.14 0.074
15201 Springdale Street 800-633-7246

Huntington Beach, CA 92649 www.adsenv.com
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INFLUENT DESIGN PARAM ETERS

AVERAGE DALY FLOW (ADF) 0.84 MGD
PEAK HOURLY FLOW (PHF) 2.43 MGD
5-DAY BIOCHEMICAL OXYGEN DEMAND (BOD,), 90t"% 300 mg/L
5-DAY BIOCHEMICAL OXYGEN DEMAND (BOD,), AVE 250 mg/L
TOTAL SUSPENDED SOLIDS (TSS), 90th% 300 mg/L
TOTAL SUSPENDED SOLIDS (TSS), AVERAGE 250 mg/L
TOTAL NITROGEN (TN), 90% 60 mg/L
TOTAL NITROGEN (TN), AVERAGE 35 mg/L

EFFLUENT DESIGN PARAMETERS
5-DAY BIOCHEMICAL OXYGEN DEMAND (BOD,) 20 mg/L
TOTAL SUSPENDED SOLIDS (1SS) 20 mg/L
TOTAL NTROGEN (TN) 70 mg/L

INFLUENT LIFT STATION (SYSTEM 10)

NUMBER OF PUMPS

2

SECONDARY CLARIFIERS (SYSTEM 50)
NUMBER OF CLARFIERS 2
TYPE CRCULAR
CLARFIER TAGS 50-SCL-01 & 50-5CL-02*
DIAMETER 55 FT
SIDE WATER DEPTH 15 FT
OVERFLOW RATE (ONE CLARFIER ONLINE)
@ ADF 240 gpa/F 12
@ PHF 694 gpd/FT2
CENTER DRIVE HP (MIN) 05
SLUDGE COLLECTION MECHANISM SPIRAL SCRAPER
RAS PUMPS
NUMBER (PER CLARIFIER) 2
TYPE SUBMERSIBLE
CAPACITY (EACH) 875 GPM
MOTOR HP 10 HP
PUMP TAGS 50-RAS-01 & 50-RAS-02
50-RAS-03* & 50-RAS-04*

PUMP TAGS 10-ILP-01 & 10-ILP-02
TYPE SCREW CENTRIFUGAL
CAPACITY (EACH) 1,700GPM @ 30 FT
MOTOR HP 20HP

*CLARIFIER 50-SCL-02, 50-RAS-03, AND 50-RAS-04 ARE PART OF BID ALTERNATE X

APPR

EXP DATE
12/31/2013

DESCRIPTION
REG NUMBER

C74757

ELIEEN SHIELDS

[PROJECT ENGINEER

SLUDGE THICKENING SYSTEM (SYSTEM 60)

NONPOTABLEWATER PUMP STATION (SYSTEM 70)

HEADWORKS SCREENS (SYSTEM 20)

IMAGES: NCSD LOGO—transparent_grayscale_smalljpg —
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XREFS: NCSD-BD

NUMBER OF SCREENS 2
SCREEN TAGS 20-555-01 & 20-S55-02
TYPE SHAFTLESS SCREW
PEAK CAPACITY (EACH) 4.83 MGD
HEADLOSS (INCHES) 12"

MOTOR HP 15

HEADWORKS GRIT TANKS (SYSTEM 30)

NUMBER OF GRIT TANKS 1

GRIT TANK TAGS 30-GRT-01
TYPE VORTEX
PEAK CAPACITY 2.5 MGD
GRIT PUMPS 1

GRIT PUMP TAG 30-GRP-01
TYPE SELF-PRIMING
CAPACITY 250 GPM @ 13 FT TDH
MOTOR HP 20 HP
GRIT CLASSFER 1

GRIT CLASSFER TAG 30-GCL-01
MOTOR HP 15HP

AERA TION BA SINS (SYSTEM 40)

NUMBER OF BASINS 1
BASNTAGS 40-AEB-01
SIZE (WxL) (AT GRADE) 170 FT x 156 FT
DEPTH (AT WATER SURFACE) 11 8FT
VOLUME 141 MG
MIXED LIQUOR SUSPENDED SOLDS (MLSS) 3,223 mg/L
SOLID RETENTION TIME (SRT) 60-70 DAYS
HY DRAULIC RETENTION TIME (HRT) 163 DAY
BLOWERS
NUMBER OF BLOWERS 2
BLOWER TAGS 40-BWR-01 & 02
TYPE POSITIVE DISPLA CEMENT
CAPACITY (EACH) 1954 ICFM/1738 ICFM
AERATION CHAINS
NUMBER OF CHAINS 7
DIFFUSER ASSEMBLES 98
DIFFUSERS 392

WA S FEED PUMP NUMBER OF PUMPS 2
NUMBER 1 PUMPTAGS 70-PWP-01 & 70-PWP-02
TYPE PROGRESSIVE CAV ITY TYPE VERTICAL TURBINE
CAPACITY 0to 120 GPM CAPACITY 200 GPM @ 60 PSI
MOTOR HP 10 HP MOTOR HP 10
PUMPTAG 60-SFP-01 HY DROPNEUMATIC TANK
POLYMER SYSTEM TAG 70-HPT-01
METERING PUMP SKZE 5,000 GAL
NUMBER 1 PRESSURE SETTINGS
TYPE PROGRESSNVE CAVITY MIN 20
CAPACITY 3.0 GPH MAX 60
POLYMER TY PE LIQUID
TAG 60-PMS-01 EM ERGENCY HOLDING BASIN (SYSTEM 80)
GRAVTY BELT THICKENER NUMBER OF BASINS 1
NUMBER 1 BASIN TAG 80-HLD-01
CAPACITY 50to 100 GPM SKE 150 FT x 180 FT g
WIDTH 0.5 METER DEPTH (AT MAX. WATER SURFACE) 11FT & g
FEED CONCENTRATION 0.5t0 1.0% TSS VOLUME 1.17 MGAL ‘é’ E
THICKENED SLUDGE CONCENTRATION 4108% 153 oS %
DRIVE MOTOR 1 HP kS) o 3
HYDRAULIC POWER 3 HP SLUDGE DRYING BEDS (SYSTEM 90) & % 3
WA SHWATER PUMP NUMBER OF SLUDGE DRY ING BEDS 2 2 = %
MOTOR 5 HP TAGS 90-SDB-01 & 02 = % -
CAPACITY 0to 40 GPM NUMBER OF CELLS PER BED 6 -) S
TAG 60-GBT-01 AREA PER CELL 5,200 FT2 é 2 ‘ﬁ
THICKENED SLUDGE PUMP TOTAL AREA 62,640 FT2 8 <
NUMBER 1 MAXIMUM DEPTH 15" o %
CAPACITY Oto 40 GPM 2 o)
MOTOR HP 10 HP INFILTRATION BA SINS* =
PUMPTAG 60-TSP-01 NUMBER 2 z
TOTAL SURFACE AREA 7.76 AC
TOTAL DEFTH SFT DESIGNED: EKS
MAX WATER DEPTH 6 FT ST
*INFILTRATION BASINS ARE BID ALTERNATE Y APPROVED:
DATE: FEBRUARY 2012
AECOM PROJECT NO.
60183842
NCSD PROJECT NO.
NOTE:
1. SYSTEM 45 INCLUDES BLOWER CADfEci;DS-
AND ELECTRICAL BUILDING. 0 12 .
IF ﬁNOT G ) 06
MEASURE 1" THEN DRAWING IS SHEET
NOT TO FULL SCALE
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Nipomo Community Services District
Dana Reserve Water and Wastewater Evaluation
Recommended: New 16-Inch Main on North Oak Glen Drive and Tefft Street
OPINION OF PROBABLE PROJECT COST - PLANNING

Item |Description Quantity Unit Unit Price Amount
1 Mobilization/Demobilization 1 LS $313,000 $313,000
2 Stormwater Pollution Prevention Plan 1 LS $60,000 $60,000
3 Environmental mitigation measures and permits 1 LS $40,000 $40,000
4 Traffic Control 14,900 LF $10 $149,000
5 Furnish and |nstal'l 1§-|nch diameter AWWA DIP pipe and 15,200 LF $320 44,864,000
appurtenances within paved streets
Furnish and install 30-inch diameter steel casing pipe via trenchless
6 . . . . X ‘ 300 LF $1,800 $540,000
installation with 16-inch diameter AWWA DIP pipe
7 Pipe connections to existing system (valves and tee) 13 EA $24,000 $312,000
8 Install service lateral and connect to existing water meters 38 EA $4,000 $152,000
9 Install air release valve 9 EA $5,000 $45,000
10 Install hydrant lateral and connect to existing hydrant 10 EA $9,000 $90,000
Subtotal $6,565,000
Administration, Engineering, and Construction Management 30% $1,970,000
Construction Contingency 30% $1,970,000
Estimated Total Project Cost (Rounded) $10,510,000
Notes:
1. Pipeline installation costs include pavement removal/ restoration and pipeline disinfection.
2. Service replacement based on number of parcels along frontage of pipeline alignment. Final estimate to be determined during design
3. Number of hydrant laterals to be reconnected based on District GIS

MKN Associates, Inc.

1/10/2022

Page 1



Nipomo Community Services District
Dana Reserve Water and Wastewater Evaluation
Willow Road End of Line Connection
OPINION OF PROBABLE PROJECT COST - PLANNING

Item [Description Quantity Unit Unit Price Amount
1 Mobilization/Demobilization 1 LS $8,000 $8,000
2 Traffic Control 500 LF s10 $5,000
Furnish and install 12-inch diameter AWWA C900 PVC pipe and
3 . 500 LF $250 $125,000]
appurtenances within paved streets
4 Pipe connections to existing system (valves and tee) 2 EA $12,000 $24,000]
Subtotal $162,000]
Administration, Engineering, and Construction Management 30% $49,000)
Construction Contingency 30% $49,000]
Estimated Total Project Cost $260,000)
Notes:
1. Pipeline installation costs include pavement removal/ restoration and pipeline disinfection.

MKN Associates, Inc. 1/10/2022

Page 2



Nipomo Community Services District

Dana Reserve Water and Wastewater Evaluation

New 1.0 MG Reservoir at Foothill Tank Site

OPINION OF PROBABLE PROJECT COST - PLANNING

Item [Description Quantity Unit Unit Price Amount
1 Mobilization (5%) 1 LS $117,000 $117,000
2 Earthwork 1 LS $100,000 $100,000
3 Demolition and Site Preparation 1 LS $30,000 $30,000
4 New 1.0 MG Welded Steel Reservoir 1000000 Gal $1.25 $1,250,000
5 Tank Foundation and Anchorage 1 LS $250,000 $250,000
6 Disinfection Booster Facility 1 LS $200,000 $200,000
7 Piping and Valves 1 LS $300,000 $300,000
8 Electrical (Allowance) 1 LS $100,000 $100,000
9 Instrumentation and Controls (Allowance) 1 LS $100,000 $100,000
Subtotal $2,447,000
Administration, Engineering, and Construction Management 30% $735,000
Construction Contingency 30% $735,000
Estimated Total Project Cost (Rounded) $3,920,000

MKN Associates, Inc.

1/10/2022

Page 3



Nipomo Community Services District
Dana Reserve Water and Wastewater Evaluation
New 0.5 MG Reservoir at Joshua Road Pumping Station
OPINION OF PROBABLE PROJECT COST - PLANNING

Item [Description Quantity Unit Unit Price Amount
1 2016 Cost Estimate 1 LS $2,500,000 $2,500,000
2 ENR Adjustment $471,693
Subtotal $2,971,693
Administration, Engineering, and Construction Management 30% $892,000
Construction Contingency 30% $892,000
Estimated Total Project Cost (Rounded) $4,760,000
Notes:
1. Construction cost opinion was escalated from Jan 2016 estimate to September 2021 using the ENR-CCI LA cost index
(Jan 2016 =11,115.28 to Sep 2021 = 13,212.48).

MKN Associates, Inc. 1/10/2022

Page 4



Nipomo Community Services District
Dana Reserve Water and Wastewater Evaluation
Alternative: New 16-Inch Main from Foothill Tanks to Sandydale
OPINION OF PROBABLE PROJECT COST - PLANNING

Item |Description Quantity Unit Unit Price Amount
1 Mobilization/Demobilization 1 LS $254,000 $254,000
2 Stormwater Pollution Prevention Plan 1 LS $60,000 $60,000
3 Environmental mitigation measures and permits 1 LS $40,000 $40,000
4 Traffic Control 13,200 LF S10 $132,000
5 Furnish and instaI.I 1§—inch diameter AWWA DIP pipe and 13,500 LF $320 $4,320,000
appurtenances within paved streets
6 Furnish and install 30-inch diameter steel casing pipe via trenchless 300 LF $1,800 $540,000
installation with 16-inch diameter AWWA DIP pipe ! !
7 Pipe connections to existing system (valves and tee) EA $24,000 $48,000
8 Install air release valve EA $5,000 $25,000
Subtotal $5,419,000
Administration, Engineering, and Construction Management 30% $1,626,000
Construction Contingency 30% $1,626,000
Estimated Total Project Cost (Rounded) $8,680,000
Notes:
1. Pipeline installation costs include pavement removal/ restoration and pipeline disinfection.

MKN Associates, Inc.

1/10/2022

Page 5



Nipomo Community Services District
Dana Reserve Water and Wastewater Evaluation
Offsite Wastewater Collection System Improvements

OPINION OF PROBABLE CONSTRUCTION COST - PLANNING

Item |Description Quantity Unit Unit Price ENR Adjustment | Amount (Rounded)
1 Mobilization/Demobilization 1 LS $93,920 1.09 $103,000
2 Stormwater Pollution Prevention Plan 1 LS $60,000 1.09 $66,000
3 Environmental mitigation measures and permits 1 LS $40,000 1.09 $44,000
Upgrade Frontage Road 15-in Gravity Sewer Main
4 15-in Gravity Sewer 3500 LF $250 1.09 $955,000
5 Precast Manholes w/Coating 12 EA $20,000 1.09 $262,000
6 Laterals 5 EA $3,000 1.09 $17,000
7 Traffic Control/Regulation 3500 LF $12 1.09 $46,000
8 Pavement Repair (Full Lane Width) 1 LS $147,000 1.09 $161,000
9 Abandon Existing Sewerline & Manholes 3500 LF $10 1.09 $39,000
Upgrade Frontage Road 18-in Gravity Sewer Main
10 18-in Gravity Sewer 1200 LF $280 1.09 $367,000
11 Precast Manholes w/Coating 4 EA $20,000 1.09 $88,000
12 Laterals 10 EA $3,000 1.09 $33,000
13  |Traffic Control/Regulation 1200 LF $12 1.09 $16,000
14 Pavement Repair (Full Lane Width) 1 LS $52,000 1.09 $57,000
15 Abandon Existing Sewerline & Appurtenances 1200 LF $10 1.09 $14,000
Subtotal $2,268,000
Administration, Engineering, and Construction Management 30% $681,000
Construction Contingency 30% $681,000
Estimated Total Project Cost (rounded) $3,630,000
Notes:
1. Lateral replacement based on number of parcels along frontage of pipeline alignment. Final estimate to be determined during design.
2. Construction cost opinion was escalated from July 2019 Blacklake Consolidation Study Engineering Report (MKN) to September 2021 using the ENR-CCI LA
cost index (June 2019 = 12113.16 to Sep 2021 = 13212.48).

MKN Associates, Inc.

1/10/2022

Page 6



Nipomo Community Services District
Dana Reserve Water and Wastewater Evaluation
Wastewater Treatment Plant Improvements
Basis for Unit Process Costs (Planning-Level)

OPINION OF PROBABLE CAPITAL COST

ENR

Item Description Unit Unit Price Quantity . Amount
Adjustment*
GRIT REMOVAL SYSTEM
1 Grit Removal Equipment EA $162,000 1 1.28 $207,800
2 Civil LS $73,000 1 1.28 $93,600
3 Structural LS $97,000 1 1.28 $124,400
4 Electrical LS $9,000 1 1.28 $11,500
5 Instrumentation LS $4,000 1 1.28 $5,100
Subtotal $442,400
BIOLAC WAVE OXIDATION SYSTEM - BASIN
1 BioLac Equipment EA $628,000 1 1.28 $805,600
2 Civil LS $86,000 1 1.28 $110,300
3 Structural LS $179,000 1 1.28 $229,600
4 Electrical LS $18,000 1 1.28 $23,100
5 Instrumentation LS $3,000 1 1.28 $3,800
Subtotal $1,172,400
BIOLAC WAVE OXIDATION SYSTEM - BASIN 3
1 BioLac Equipment EA $628,000 1 1.28 $805,600
2 Civil LS $344,000 1 1.28 $441,300
3 Structural LS $179,000 1 1.28 $229,600
4 Electrical LS $18,000 1 1.28 $23,100
5 Instrumentation LS $3,000 1 1.28 $3,800
Subtotal $1,503,400
BLOWER BUILDING
1 Civil LS $89,000 1 1.28 $114,200
2 Structural LS $267,000 1 1.28 $342,500
3 Electrical LS $286,000 1 1.28 $366,900
4 Instrumentation LS $140,000 1 1.28 $179,600
Subtotal $1,003,200
SECONDARY CLARIFIER
1 Clarifier Equipment EA $203,000 1 1.28 $260,400
2 RAS/WAS Pump Equipment EA $33,000 2 1.28 $84,700
3 RAS/WAS Flow Meter EA $11,000 1 1.28 $14,100
4 Scum Pump Equipment EA $69,000 1 1.28 $88,500
5 Civil LS $440,000 1 1.28 $564,400
6 Structural LS $740,000 1 1.28 $949,200
7 Electrical LS $39,000 1 1.28 $50,000
8 Instrumentation LS $25,000 1 1.28 $32,100
Subtotal $2,043,400
SLUDGE THICKENING SYSTEM
1 Sludge Thickening Equipment EA $255,000 1 1.28 $327,100
2 Flow Meter LS $9,000 1 1.28 $11,500
3 Civil LS $93,000 1 1.28 $119,300
4 Structural LS $77,000 1 1.28 $98,600
5 Electrical LS $28,000 1 1.28 $35,900
6 Instrumentation LS $16,000 1 1.28 $20,500
Subtotal $612,900

Cost opinions were estimated by averaging bids from the District's 2012 Southland Wastewater Treatment Improvements Project. Construction cost opinion was
escalated from May 2012 to September 2021 using the ENR-CCI LA cost index. May 2012 (10300.05) and Sep 2021 (13212.48) values were used to escalate
estimated cost to present value.

SLUDGE DEWATERING SCREW PRESS

1

Screw Press, Building, Structural, Mechanical, Electrical, and Instrumentation

EA

$1,037,022

1

1.10

$1,135,900

Cost opinions were estimated by averaging bids from the District's 2020 Southland Wastewater Treatment Facility Dewatering Screw Press Project. Constructior
cost opinion was escalated from September 2020 to September 2021 using the ENR-CCI LA cost index. September 2020 (12062.34) and Sep 2021 (13212.48) values
were used to escalate estimated cost to present value.




Nipomo Community Services District
Dana Reserve Water and Wastewater Evaluation
Wastewater Treatment Plant Improvements Under Future Permit Requirements
OPINION OF PROBABLE CONSTRUCTION COST - PLANNING

Planning Level Project Cost - Southland WWTF Improvements to Meet Existing Demands with Dana Reserve

Item [Description Quantity Unit Unit Price Amount (Rounded)
1 Mobilization (5% of Items 2 through 9) 1 LS $474,700 $475,000
General Site Grading and Paving (4% of Items 4
2 1 LS $293,172 $294,000
through 9)
3 General Site Civil (10% of Items 4 through 9) 1 LS $732,930 $733,000
4 Influent Lift Station Pump Improvements 1 LS $50,000 $50,000
5 New Grit Chamber System 1 LS $442,400 $443,000
6 New Aeration Basin #2 and #3 1 LS $2,675,800 $2,676,000
New Blower Building and Blower System
7 1 LS $1,504,800 $1,505,000
Improvements
8 New Clarifier and RAS Pumping Improvements 1 LS $2,043,400 $2,044,000
9 New Sludge Thickening System 1 LS $612,900 $613,000
10 |New Screw Press 1 LS $1,135,900 $1,136,000
Subtotal $9,969,000
Construction Contingency 30% $2,991,000
Engineering, Administrative, and Construction Management Allowance 30% $2,991,000
[ Total $15,960,000

ENR (LA) September 2021 = 13212.48
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Table 1: Project Data

Project Name/Number Dana Reserve, Tract No. 3159
Application Submittal Date 02/28/2020

Project Location APN: 091-301-073

Project Phase No. VTM

Project Type and Description A mixed-use development primarily

consisting of single-family detached
neighborhoods. The proposed project
includes 12 neighborhoods, commercial
space, and public recreation areas.
Residential neighborhoods consist of 1,160
units. The site is located in WMZ 1 and will
be subjected to PCR’s 1, 2, 3, and 4.

Total Limit of Disturbance (acres) 289.2 Acres
Total New Impervious Surface Area* 10,078,042 sq. ft
Total Replaced Impervious Surface Area 0 sq.ft.

Total Pre-Project Impervious Surface Area 0sq. ft.

Total Post-Project Impervious Surface Area* 10,078,042 sq. ft

Net Impervious Area* (Exhibit shall be 10,078,042 sq. ft

provided to justify net impervious area results)

Watershed Management Zone(s) WMZ 1

Design Storm Frequency and Depth 85th:0.9” 95th:1.5”

Storm Water Control Plan Name Preliminary SWCP- Dana Reserve

*for reference only, assumed 80% impervious area used for calculation

ILA. Project Location and Description
The Dana Reserve Specific Plan (DRSP) is in the southern portion of San Luis Obispo
County, California (see Exhibit 1-1). This property is immediately north of the Urban
Reserve Line of the Nipomo community. It is bounded by Wilow Road and
Cherokee Place to the north, existing residential ranchettes to the south and west,
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and U.S. Highway 101 to the east. The property is less than a mile north of the Tefft
Street corridor, a primary commercial corridor servicing the community, and is
within 1,500 feet of the prominent Nipomo Regional Park from the property’s
southwest corner.

Exhibit 1-1

I.B. Existing Site Features and Conditions

Per the USDA NRCS Web Soil Survey, the hydrologic soil group for the development area
is listed as Type A Soils, Oceano Sand. Per the geotechnical feasibility report prepared by
Earth Systems Pacific dated September 2017, the site is well drained and there are high
infiltration rates across the site.

Most of the existing terrain across the property is gradually sloped between 2% - 10% with
localized mounds and some rolling hills. The average existing slope for the entire property
is 5%. Localized low spots and depressions occur throughout the site. An existing hillside,
or ridge, that runs from the Hetrick Avenue and the Glenhaven Place intersection to the
southeast varies between 10% - 25% slope. Another localized ridge runs north-south from
Willow Road to the north and Sandydale Drive to the south. See Attachment 1 for the
existing water shed exhibit.

I.C. Opportunities and Constraints for Stormwater Control

The opportunities for stormwater control on the site include a sandy soil environment
resulting in high infiltration rates across the site.
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This project is subject to California Water Board Central Coast Region post-construction stormwater
management requirements (PCRs). The project site is in Watershed Management Zone (WMZ) 1,
see WMZ map attached. The management zone is subjected to PCRs 1, 2, 3, and 4 per the PCR
flowchart seen in Attachment 3.

PCR 1 Site Design and Runoff Reduction

Low-impact design measures, minimizing impervious surfaces, and limiting of native grading and
vegetation.

PCR 2 Water Quality Treatment

Onsite stormwater treatment will be achieved through biofiltration and low impact development
systems designed to retain stormwater runoff equal to the volume of runoff generated by the 85t
percentile 24-hr storm event, based on San Luis Obispo County rainfall data. See Stormwater
Control Measure(SCM) table below for basin and swale details.

PCR 3 Runoff Retention

In WMZ 1, the 95th percentile rainfall event is to be retained and stored in onsite retention basins as
defined in the SCM table below. Rainfall data is from San Luis Obispo County data.

PCR 4 Peak Management

State requirements of post-development flows not exceeding pre-development 2-through 10-year
storms are not subjected to this project instead peak flow management shall be detained on site
per San Luis Obispo County standards. Post-development 50-year peak flows, discharged from the
site, shall not exceed pre project 2-year peak flows. San Luis Obispo County rainfall data will be
used to calculate these values, see Drainage Report for descriptions and calculations.

Retention Volume Calculations

The Runoff Coefficient “C” for the DMA was calculated using the following equation:
C = 0.858i% — 0.78i? + 0.774i + 0.04

Where “i” is the fraction of the impervious area divided by the total area. The 85t and 95t rain
depth map excerpts from the Central Coast Post Construction Requirements handbook (See
Attachment 6) provide the rain depths(in) for the site locaiton. The 85% percentile volume is
included within the retention calculation for the 95t percentile volume. To calculate the required
retention volume, the following equation is used:

I
Retention Volume (CF) = C * (E) * A

C = runof f Coefficient
I = 95" percentile Rain Depth in inches
A = area in square feet

See the calculated volumes for each DMA and SCM in the summary tables in Attachment 4.
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I.D. Limitation of development envelope

Disturbance will be limited to some re-grading and re-vegetation of the slope.

LLE. Preservation of natural drainage features

Historic draining patterns will be preserved.

I.F. Setbacks from creeks, wetlands, and riparian habitats

There are no riparian creeks, wetlands, or riparian habitats on site.

I.G. Minimization of imperviousness

Stormwater runoff from the site will be minimized with detention basins. Runoff from smaller storms
will be retained and infiltrated onsite, while runoff from larger storms will be detained to pre-
developed rates.

I.H. Use of drainage as a design element

The proposed development areas were created to reduce the amount of grading and
limit the impact on native vegetation and habitat areas.

Site Specified Notes

As depicted on Attachment 2, Drainage Management Areas (DMAs) and Structural Control
Measures (SCMs) are clustered accordingly to their overall watershed (A, B, or C). The cumulative
stormwater volume requirement for each watershed will be met by the cumulative SCMs within
that watershed. PCR 2 for backbone roads will be handled in roadside bioswales. Future
neighborhood buildouts will provide PCR 2 stormwater mitigation measures for any impervious
areas they create. Provided here is mitigation for the backbone infrastructure and rough graded
super pads only.
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II. Drainage Management Area Characterization

DMA 1: totaling 49,427 square feet, draining to SCM 5.

DMA 2: totaling 30,844 square feet, draining to SCM 5.

DMA 3: totaling 78,477 square feet, draining to SCM 5.

DMA 4: totaling 40,394 square feet, draining to SCM 5.

DMA 5: totaling 53,709 square feet, draining to SCM 5.

DMA 6: totaling 135,734 square feet, draining to SCM 5.

DMA 7: totaling 116,472 square feet, draining to SCM 5.

DMA 8: totaling 40,644 square feet, draining to SCM 5.

DMA 9: totaling 52,726 square feet, draining to SCM 5.

DMA 10: totaling 239,835 square feet, draining to SCM 5.

DMA 11: totaling 79,100 square feet, draining to SCM 5.

DMA 12: totaling 552,000 square feet, draining to SCM 1.

DMA 13: totaling 1,443,719 square feet, draining to SCM 1.

DMA 14: totaling 1,564,301 square feet, draining to SCM 4,6,7,8,9,10, & 11
DMA 15: totaling 962,576 square feet, draining to SCM 4,6,7,8,9,10, & 11
DMA 16: totaling 582,012 square feet, draining to SCM 4,6,7,8,9,10, & 11.
DMA 17: totaling 1,207,488 square feet, draining to SCM 4,6,7,8,9,10, & 11.
DMA 18: totaling 1,071,526 square feet, draining to SCM 2 & 3.

DMA 19: totaling 1,876,030 square feet, draining to SCM 2 & 3.

DMA 20: totaling 1,566,740 square feet, draining to SCM 4,6,7,8,9, 10, & 11.
DMA 21.: totaling 204,401 square feet, draining to SCM 1.

DMA 22: totaling 435,594 square feet, draining to SCM 4,6,7,8,9, 10, & 11.
DMA 23: totaling 166,057 square feet, draining to SCM 4,6,7,8,9, 10, & 11.
DMA 24: totaling 46,255 square feet, draining to SCM 12.

The DMA numbers below correspond with DMA numbers of DMA exhibit as seen in
attachment 5. DMA:s listed include all impervious surfaces and all vegetated areas
except those designated as structural control measures (SCMs).

Pervious areas are further categorized as either self-treating or self-retaining areas.

e Areas designated as self-treating areas are undisturbed areas, or areas
planted with native, drought-tolerant, or LID-appropriate vegetation and
do not receive runoff from other areas.
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o Areas designated as self-retaining are low-lying areas that receive runoff
from adjoining areas. Site retaining areas may have natural vegetation, or
be landscape, or may be porous pavements (where the soils underlying the
porous pavements drain well enough to handle the additional run-on).

Table 2:
DRAINS TO
(PROVIDE DMA OR SCM DMA ID) NOTABLE OR
DMA ID SURFACE TYPE & AREA (5F) EXCEPTION
DESCRIPTION SELF- SELF- SCM CHARACTERISTICS OR
TREATING RETAINING CONDITIONS
Backbone Road
DMAs (1-11) will
drain into onsite
bioswale (SCM
5) and will be
1 *AC, Conc, 49 427 5 treated in
Landscape accordance
with PCR 2. SCM
5 occupies over
20% of the
combined DMAS
1-11.
> AC, Conc, 5 I
*Landscape 30,844
3 AC, Conc, 5 I
*Landscape 78,477
4 AC, Conc, 5 I
Landscape* 40,394
5 AC, Conc, 5 I
*Landscape 53,709
6 AC, Conc, 5 I
*Landscape 135,734
7 AC, Conc, 5 I
*Landscape 116,472
8 AC, Conc, 5 I
*Landscape 40,644
9 AC, Conc, 5 I
*Landscape 52,726
AC, Conc,
10 *Landscape 239,835 5 !
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AC, Conc,

1 *Landscape 79,100 S I
*Landscape,

12 TProposed 41607;;9
Development 552,000 B
*Landscape,

13 TProposed 4’?67’181'9’
Development | 1,443,719 '
*Landscape,

14 TProposed 4’?67’181'9’
Development | 1,564,301 '
*Landscape,

15 TProposed 4’?67’181'9’
Development 962,576 '
*Landscape,

16 tTProposed 4’?67’181'9’
Development 582,012 '
*Landscape,

17 TProposed 4,6,7,8,9,
Development; 10,11

Mixed Use 1,207,488
*Landscape,

18 TProposed 2,3
Development | 1,071,526
*Landscape,

19 TProposed 2,3
Development | 1,876,030
*Landscape,

20 TProposed 4’?67’181'9’
Development | 1,566,740 '
*Landscape,

21 TProposed 1
Development 204,401
*Landscape,

29 tTProposed 4,6,7,8,9,
Development: 10,11

Park 435,594
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*Landscape,
23 tTProposed 4’61367’181'9’
Development 166,057 '
AC, Conc,
24 *Landscape 46,255 12

*Landscaped Areas Assumed to be self-treating (for purposes of these calculations)

T Proposed development assumed to be 80% Impervious

I.J. Descriptions of Each Stormwater Control Measure

SCM 1:
SCM 2:
SCM 3:
SCM 4:
SCM 5:
SCM 6:
SCM 7:
SCM 8:
SCM 9:

Basin providing 273,120 cubic feet of retention.
Basin providing 48,300 cubic feet of retention.
Basin providing 203,110 cubic feet of retention.
Basin providing 552,020 cubic feet of retention.
Bioswale providing 79,324 cubic feet of retention.

Shallow basin providing 9,130 cubic feet of retention.

Shallow basin providing 14,720 cubic feet of retention.

Shallow basin providing 9,420 cubic feet of retention.

Shallow Basin providing 37,100 cubic feet of retention.

SCM 10: Shallow Basin providing 4,700 cubic feet of retention.

SCM 11: Shallow Basin providing 18,160 cubic feet of retention.

SCM 12: Bioswale providing 4,710 cubic feet of retention.
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TABLE 3: Summary Table of Stormwater Mitigation

STORMWATER MITIGATION VOLUME SUMMARY
PROV.
WATERSHED DMA DRAINS TO REQ.VOLUMES VOLUME
12
A 13 SCM 1 164,858 273,120
21
14
15
16 SCM 4,6,7,8,9
C 17 10”1’1’ ” 595,209 645,250
20
22
23
24 SCM 12 3,466 4,710
B ig SCM 2.3 220864 251,410
1-11 SCM 5 68,739 79,324
TOTAL 1,086,134 1,249,104

Roadside swale volume was calculated assuming 6” maximum ponding, 2° BSM
(0.2 void ratio), 2’ gravel (0.4 void ratio) with 9’ or 10’ parkway width. Proposed
design includes (2) swales running paralell to back bone roads. To mitigate swale
overflow, 6” perforated pipe will be installed at the bottom of the swales. See DMA
Exhibit attachment for swale cross section detail.

Potential source of
runoff pollutants

Permanent

source control BMPs

Operational
source control BMPs

On-site storm drain Inlets marked with warning labels

Inlets to be periodically maintained

inlets showing, “No Dumping! No Tire Basura!” and stormwater pollution prevention

information to be provided for new
site owners/lessees/operators.
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Outdoor
maintenance &
pesticide use
(building / grounds /
landscape)

Preservation of existing native trees,
shrubs, and ground cover considered as
high priority.

Landscaping designed with minimal
irigation and runoff requirements;
emphasis on surface infiltration and
minimal fertilizer/pesticide use.

Specific plants, tolerant of saturated soll
conditions, implemented in landscaped
areas intended for stormwater detention.

Special emphasis on maintaining
landscaped areas with minimal to no
pesticide use.

Use of non-toxic chemicals and
recyclable cleaning agents for
maintenance, where applicable.

Encourage proper onsite recycling of
yard trimmings and use of integrated
pest management techniques for
pest control.

Roofing, gutters, and
trim

Contractor to implement satisfactory
building materials for roofing, gutters, and
trim, at their discretion- in conformance
with final design specs and applicable
construction standards. (Special emphasis
on non-metallic or otherwise unprotected
metallic materials are to be used at the
contractor’s discretion.)

Sidewalks / parking
areas/ Roadway

Sidewalks drain runoff toward
landscaping and bioretention areas.

Regular maintenance of sidewalks,
parking areas and roadways to
remove litter and debris.

Wash water containing any cleaning
agent/degreaser to be disposed of
directly into sanitary sewer system.
(Not into storm drain.)

|.K. Features, Materials, and Methods of Construction of Source Control BMPs

I.L. Ownership and Responsibility for Maintenance in Perpetuity

The applicant accepts responsibility for the operation and maintenance of
stormwater treatment and flow-control facilities for the life of the project. Any
future change or alteration, or the failure to maintain any feature described herein
can result in penalties including but not limited to fines, property liens, and other
actions for enforcement of a civil judgment.

A detailed maintenance plan and formal maintenance agreement will be
submitted separately and will be signed and recorded with the Map.
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Table 4: Construction Checklist Table

Stormwater
Control Plan Source Control or LID Facility See Plan
Page #
Sheet #
10 SCM 1 - detention facility C12
10 SCM 2 - detention facility C12
10 SCM 3 - detention facility C12
10 SCM 4 - detention facility C12
10 SCM 5- treatment facility C12
10 SCM 6- detention facility C12
10 SCM 7- detention facility C12
10 SCM 8- detention facility C12
10 SCM 9 - detention facility C12
10 SCM 10- detention facility C12

The design of stormwater treatment facilities and other stormwater pollution control
measures in this plan are in accordance with the Post-Construction Stormwater
Management Resolution R3-2013-0032 and the current edition of the County’s LID

Handbook
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Resolution No. R3-2013-0032
-42-

ATTACHMENT 2

Projects 2 15,000 ft?new and replaced impervious area

Does the project fall under the
Special Circumstances —>
designation?

Sae Spacial
Circumstances
{Performance

Reguirement #5}

o |

Determine WMZ and apply
Performance Requirement #3
{Runaff Retention]

l

Watershed Management Zone

1 2 3 45 66 78 9 10

!

Retain 95™ Percentile event wia infiltration

N/A

Retaln 85™ Percentile event via infiltration

LA A ol L o

8. PRetain 85" Percentile event via filtration

Retain 95" Percentile event via infiltration where overlying Groundwater Basin

Retaln 85™ Percentile event via stovage, harvesting, infiltration and/or evapotranspiration
7. Retain 95* Percentile event via infiltration where overlying Groundwater Basin

9. Retain 85 Percentile event via storage, harvesting, infiltration and/or evapotranspiration
10. Retain 95™ Percentile event via infiltration where overlying Groundwater Basin

.

ProjectinWMZ 1, 2, 3,6,0r 8?7 |

= Mo additional
Stormwater

-1

Project creates > 22,500 f2 of new and
replaced impervious surface

Mo

Yas

Requirements

Apply Performance

Requirement #4
{Peak Management)

Figure 1c. Requirements for Large Development Projects
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Preliminary Post-construction Stormwater Requirement Calculations

PCR #1 Site Design and Runoff Reduction: Minimize impervious surfaces, disconnected roof downspouts, direct runoff onto
vegetated areas
PCR #2 Water Quality Treatment: Treat / retain 85th percentile 24-hour storm on-site
PCR #3 Runoff Retention: Retain 95th percentile 24-hour storm on-site.
PCR #4 Peak Management: Post-development peak flows, discharged from the site shall not exceed the pre-developed peak
flows for the 2- through 10-year storm events.
Notes:
Dana Reserve
WMZ 1
PCRsReqd 1,2,34 (in) (ff)
85th Percentile 24-hr Storm Depth (in) 0.9 0.075
95th Percentile 24-hr Storm Depth (in) 1.5 0.125
(BOTH FROM SLO COUNTY SPECIFICATIONS)
VOLUME REQUIREMENTS
DMA Area (sf) Area (ac) WChle\::L?:E_B PCR RETENTION' DESTLEiigNZ Required
1 49,427 1.1 0.6 3,704 N/A 3,704
2 30,844 0.7 0.6 2,311 N/A 2,311
3 78,477 1.8 0.6 5,880 N/A 5,880
4 40,394 0.9 0.6 3,027 N/A 3,027
5 53,709 1.2 0.6 4,024 N/A 4,024
6 135,734 3.1 0.6 10,171 N/A 10,171
7 116,472 2.7 0.6 8,727 N/A 8,727
8 40,644 0.9 0.6 3,046 N/A 3,046
9 52,726 1.2 0.6 3,951 N/A 3,951
10 239,835 5.5 0.6 17,971 N/A 17,971
11 79,100 1.8 0.6 5,927 N/A 5,927
12 552,000 12.7 0.6 41,362 16,854 41,362
13 1,443,719 33.1 0.6 108,180 43,926 108,180
14 1,564,301 35.9 0.6 117,215 47,642 117,215
15 962,576 22.1 0.6 72,127 29,329 72,127
16 582,012 13.4 0.6 43,611 77,042 77,042
17 1,207,488 27.7 0.6 90,479 159,258 159,258
18 1,071,526 24.6 0.6 80,291 32,646 80,291
19 1,876,030 43.1 0.6 140,573 57,197 140,573
20 1,566,740 36.0 0.6 117,398 124,485 124,485
21 204,401 4.7 0.6 15,316 4,278 15,316
22 435,594 10.0 0.6 32,640 9,585 32,640
23 166,057 3.8 0.6 12,443 3,459 12,443
24 46,255 1.1 0.6 3,466 N/A 3,466
Total 12,596,061 289.2 - 943,838 605,701 1,053,136

PCR 95TH PERCENTILE 24-HR STORM
RETENTION VOLUME REQUIRED ASSUMES
i=0.8 (80% IMPERVIOUS)

REQ. AREA= A *'C' VALUE * 95TH STORM DEPTH

SEE PRELIMINARY DRAINAGE REPORT ATTACHMENT 4 FOR
95TH PERCENTILE REQUIRED VOLUME CALCULATIONS

2 SAN LUIS OBISPO COUNTY DETENTION

VOLUME IS 50-YEAR POST-DEVELOPED
RUNOFF VOLUME METERED OUT AT PRE-

DEVELOPED 2-YEAR PEAK FLOW RATE.
IDF CURVE DATA IS FROM THE NOAA

ATLAS 14 RAINFALL INTENSITY DATA
SEE PRELIMINARY DRAINAGE REPORT ATTACHMENT 4
FOR HYDRAFLOW ANALYSIS RESULTS.

3 PROPOSED BACKBONE ROADS DRAINAGE IS INTO

ROADSIDE BIOSWALES (SCM 5). ROADSIDE BIOSWALES
ARE SIZED FOR PCR 3 REQUIREMENTS



STORMWATER MITIGATION VOLUME SUMMARY

WATERSHED DMA DRAINS TO REQ.VOLUMES | PROV.VOLUME
12
A 13 SCM 1 164,858 273,120
21
14
15
16
17 SCM 4,6,7,8,9,10,11¢ 595,209 645,250
C 20
22
23
04 SCN;JVQA‘L%F)F SITE 3,466 4,710
B 18 SCM 21 220,864 251,410
19 SCM 3t
1-11 SCM 5 (Swales) 68,739 79,324
TOTAL 1,053,136 1,253,814

*ROADSIDE SWALE VOLUME CALCULATED BY ASSUMING 6" MAX PONDING, 2'BSM, AND 2' ROCK BOTTOM,

& NET é' or 8' WIDE SWALES ALONG EITHER SIDE OF ENTIRE ROAD LENGTHS. SEE DETAIL A BELOW.

tSCMs 6-11 ULTIMATELY DISCHARGE TO SCM 4
1SCMs 2 & 3 ARE INTERCONNECTED VIA A STORM DRAIN CULVERT




Dana Reserve

Post-construction Stormwater Requirements

Retention Volume = (c) * Rainfall Depth * Area
¢ =0.858i" - 0.78i" + 0.774i + 0.04

WMZ 1 i = percent impervious
PCRs Req'd 1,2,3,4 (in) (ft)
85th Percentile 24-hr Storm Depth (in) 0.9 0.075 i C
95th Percentile 24-hr Storm Depth (in) 1.5 0.125 0.60 0.41
0.70 0.49
0.80 0.60
0.90 0.73
1.00 0.89
95th Percentile Retention Volume (CF) = (c) * Rainfall Depth * Area
DMA Area (sf) i=0.60 i=0.70 i=0.80 i=0.90 i=1.00
1 49,427 2,527 3,052 3,704 4,513 5,513
2 30,844 1,577 1,905 2,311 2,816 3,440
3 78,477 4,012 4,846 5,880 7,166 8,753
4 40,394 2,065 2,494 3,027 3,688 4,505
5 53,709 2,746 3,317 4,024 4,904 5,991
6 135,734 6,939 8,382 10,171 12,394 15,139
7 116,472 5,955 7,192 8,727 10,635 12,991
8 40,644 2,078 2,510 3,046 3,711 4,533
9 52,726 2,696 3,256 3,951 4,815 5,881
10 239,835 12,261 14,810 17,971 21,900 26,751
11 79,100 4,044 4,884 5,927 7,223 8,823
12 552,000 28,221 34,086 41,362 50,405 61,569
13 1,443,719 73,809 89,149 108,180 131,830 161,029
14 1,564,301 79,973 96,595 117,215 142,840 174,478
15 962,576 49,211 59,439 72,127 87,895 107,363
16 582,012 29,755 35,939 43,611 53,145 64,916
17 1,207,488 61,732 74,562 90,479 110,259 134,680
18 1,071,526 54,781 66,166 80,291 97,844 119,515
19 1,876,030 95,910 115,844 140,573 171,305 209,248
20 1,566,740 80,098 96,746 117,398 143,063 174,750
21 204,401 10,450 12,622 15,316 18,664 22,798
22 435,594 22,269 26,898 32,640 39,775 48,585
23 166,057 8,490 10,254 12,443 15,163 18,522
24 46,255 2,365 2,856 3,466 4,224 5,159
Total 12,596,061.0 643,962 777,802 943,838 1,150,179 1,404,933

N:\0901\0998-02-LP19-Dana-Reserve-Specific-Plan\Engineering\TTM\Hydro\0998-02_Dana Reserve_Drainage.xIsx

Printed: 12/14/2021 4:27 PM
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INTRODUCTION

Dana Reserve is located in the southern portion of San Luis Obispo County, California (See
Figure 1 and 2). This property is immediately north of the Urban Reserve Line of the Nipomo
community. It is bounded by Willow Road and Cherokee Place to the north, existing
residential ranchettes to the south and west, and U.S. Highway 101 to the east (see Exhibit
1-2). The property is less than a mile north of the Tefft Street corridor, a primary commercial
corridor servicing the community, and is within 1,500 feet of the prominent Nipomo Regional
Park from the property’'s southwest corner. Dana Reserve is a 288-acre mixed-use
development primarily consisting of single-family detached neighborhoods. The proposed
project includes 12 neighborhoods, commercial space, and public recreation areas.
Residential neighborhoods consist of 1,160 units. The site is located in WMZ 1 and will be
subjected to the Regional Water Quality Control Board’s (RWQCB) Post-Construction
Stormwater Requirements (PCR’s) 1, 2, 3, and 4.

Figure I: Vicinity Map
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Figure 2: Project Location

DRAINAGE DESIGN BACKGROUND

Proposed drainage design, in reference to the outlined proposal in the Dana Reserve
Stormwater Conftrol Plan, was intended to limit current site impact, maximize onsite retention,
and overall generate Low Impact Design standards.

EXISTING TOPOGRAPHY AND WATERSHEDS

The project site falls within the San Luis Obispo County jurisdiction and is located at the
intersection of three watersheds. As seen on Attachment 1, Watershed A takes up the northwest
corner and drains west towards the Hetrick Ave. and Glenhaven Pl. intersection. Watershed B is
located on the proposed site’s south west corner and drains towards the Hefrick Ave. and
Pomeroy Rd. intersection. The final and largest, Watershed C, takes up the eastern half of the site
and drains foward the east/southeast towards Highway 101.

Dana Reserve is currently located adjacent to the Nipomo Urban Reserve Line (URL). The Dana
Reserve Specific Plan (DSRP) properties are identified by the Nipomo Community Services District
(NCSD) within their Future Service Boundary, which determines where water and wastewater
services are planned to be extended in the future. As part of the DRSP, these properties will be
brought intfo the URL and be brought into the NCSD service boundary through the County of San
Luis Obispo and Local Agency Formation Commission (LAFCO) processes.
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ONGSITE ANALYSIS

The proposed site was separated into 22 corresponding Drainage Management Areas (DMAs).
Each area was analyzed for pre-development Peak Flow. Peak Flow calculations were
determined for 2, 5, 10, 25, 50, and 100-year storms. Calculations for pre-development peak
flows are tabulated in Attachment 3.

DRAINAGE

The project includes Low Impact Design (LID) measures to minimize development impacts to
existing conditions at the site. These measures include roadside bioswales and
bioretention/detention basins along the perimeter of the project site. The overall grading and
drainage for the site has been designed to maintain the historic drainage patterns to the
maximum extent feasible, with integration of water quality and drainage facilities to meet or
exceed State Post-Construction Stormwater Management Requirements.

The site is presently unimproved, and all new impervious areas shall be treated in compliance
with State Post-Construction Stormwater Management Requirements. Refer to Attachment 2 for
proposed site drainage conditions.

The following methods were used for sizing stormwater collection and conveyance components.
Rainfall intensity values for all sizing methodologies are based on San Luis Obispo County
hydrology requirements.

Q=C*i*A

The rational method was used to calculate the peak flows. The Hydraflow Express Extension was
used to calculate estimated volume requirements using applicable rainfall events.

C= weighted C value was calculated based on existing and proposed surface types per table
below.
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Assumed Runoff Coefficient (c) Value Summary

Using SLOCO Std H-3 and H-3a
Existing Pre-developed Conditions

Open Space 0.31](undeveloped areas)
Developed 0.35|(developed areas north and south of project)
| |
Proposed Post-developed Conditions
Open Space 0.31|(undeveloped open space areas)
Developed 0.95|Impervious area
0.75|Commercial

i = Rainfall intensity was determined through San Luis Obispo County standards and Water
Management Zone 1 storm depths.

A = the worst-case—or largest—sub-watershed.

Regional Water Board PCR calculations were used to size shallow and deep basin retention
basins.

As depicted on Attachment 2, Drainage Management Areas (DMAs) and Structural Control
Measures (SCMs) are clustered accordingly to their overall watershed (A, B, or C). The cumulative
stormwater volume requirement for each watershed will be met by the cumulative SCMs within
that watershed. PCR 2 for backbone roads will be handled in roadside bioswales. Future
neighborhood buildouts will provide PCR 2 stormwater mitigation measures for any impervious
areas they create. Provided here is mitigation for the backbone infrastructure and rough graded
super pads only.
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