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Dear Ms. Jacinth:

This report presents the findings of a Geologic and Soils Hazards Evaluation completed by Rincon
Consultants, Inc. (Rincon) for the Morro Bay Battery Energy Storage System Project in Morro Bay,
California. The Geologic and Soils Hazards Evaluation was performed in accordance with Amendment No. 1
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Battery Energy Storage System EIR dated March 19, 2021.
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assistance, please contact us.
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Intfroduction and Background

1 Infroduction and Background

Rincon Consultants Inc. (Rincon) has prepared this Geologic and Soils Hazards Evaluation Report
(Report) for the Morro Bay Battery Energy Storage System (BESS) Project in the City of Morro Bay
(the City), California (Figure 1). The BESS Project is planned for construction at the location of the
Morro Bay Power Plant (Power Plant), which has been idle since 2014.

The purpose of this Report is to identify potential environmental impacts related to geologic and soil
hazards that may result from the development of the Project, and to provide a qualitative
assessment of the risks the hazards may pose to the Project. The geologic hazards considered in this
Report include:

= Seismic hazards, including ground surface fault ruptures, ground shaking, and liquefaction

= Soil hazards, such as expansive soils, subsidence and collapse, erosion, and slope stability

= Hydrogeologic hazards, such as tsunamis and flooding

These geologic hazards were evaluated specifically with respect to Appendix G of the California
Environmental Quality Act (CEQA) Guidelines. This Report is intended to support the Environmental
Impact Report (EIR) that is being prepared for the Project in accordance with CEQA Guidelines.

Although not specifically evaluated within Appendix G of the CEQA Guidelines, the County of San
Luis Obispo’s Guidelines for Engineering and Geology Reports requires the review of the potential
for radon gas.

1.1 Methodology

To identify and assess geologic hazards, Rincon’s geologists reviewed previous investigative studies,
as well as publicly available information, including maps, online databases, articles, reports, and
published research papers. Information sources used in this Report include, but are not limited to,
the following:

= U.S. Geological Survey (USGS) topographic maps

= USGS and California Geological Survey (CGS) geologic maps

= Seismic hazard zone maps

= Landslide and tsunami hazard maps

= USGS and CGS active fault maps and ground shaking maps

= Alquist-Priolo Special Studies Zones Earthquake Fault maps

= Natural Resources Conservation Services soils maps

= Federal Emergency Management Agency (FEMA) flood maps

= Safety Elements of the General Plans for the County of San Luis Obispo and the City of Morro
Bay

=  County of San Luis Obispo’s Department of Planning and Building Land Use View interactive map
application

Geologic and Soils Hazards Evaluation Report 1
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Figure 1 Regional Location
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All sources are documented in Section 8, with internet links included where available. The sources
were interpreted and reviewed by a Professional Geologist; professional stamps and signatures are
included in Section 7.

1.2  Project Site

The 43-acre Project Site is located on a portion of the 95-acre Morro Bay Power Plant property
(Power Plant property) (Assessor’s Parcel Numbers [APNs] 066-331-046 and 066-461-016) at 1290
Embarcadero south of State Route 1 (SR 1)/Cabrillo Highway and north of Embarcadero in the City
of Morro Bay (Figure 1). Specifically, the project encompasses portions of Section(s) 25 of Township
29 South, Range 10 East on the Morro Bay South, California United States Geological Survey (USGS)
7.5-minute topographic quadrangle.

The Morro Bay Power Plant began operating in 1955 but has been idle since its retirement in 2014.
The Power Plant property currently contains the idled power plant building and stacks, Lila Keiser
Park, and facilities operated by Pacific Wildlife Care and Marine Mammal Center. The Power Plant
property is surrounded by Pacific Gas and Electric (PG&E) property (switchyards) and SR 1 to the
northeast; the Embarcadero, commercial uses, and a marina to the southwest; Morro Creek, a
recreational vehicle (RV) park, and temporary lodging facilities (hotel and motel) to the north; and
Coleman Park, the Morro Bay harbor walk, and dune habitat associated with Morro Rock beach to
the west.

The site of the proposed project (Project Site) covers approximately 43 acres of the 95-acre Power
Plant property.! The Project Site includes approximately 24 acres located immediately north of the
inactive power plant building in the northwestern portion of the property. This area is currently
vacant but was previously developed with above-ground fuel oil storage tanks. In addition, the
Project Site includes approximately 19 acres in the southwestern area of the site that includes the
inactive power plant building and three (3) inactive stacks immediately southwest of the power
plant building. The Project Site also includes the approximately 2.75-acre driveway that connects
the power plant building to Quintana Road (Figure 2).

Current Land Use Designation and Zoning

The Project Site includes approximately 24 acres that are currently vacant but were previously
developed with five above-ground fuel oil storage tanks (ASTs) associated with the inactive Morro
Bay Power Plant. All five ASTs were removed in 2011. The remaining area of the Project Site includes
the inactive power plant building and three (3) inactive stacks immediately southwest of the power
plant building.

Under Plan Morro Bay, which was adopted by the City of Morro Bay in May 2021 and serves as the
City’s General Plan and Local Coastal Program (LCP) Coastal Land Use Plan, the Project Site has a
land use designation of Visitor Serving Commercial with a Mixed-Use Residential Overlay.

! Following are definitions for several key terms used in this report:

Power Plant Property refers to the approximately 95-acre Morro Bay Power Plant property. Refer to Figure 2.

Project Site refers to the portions of the Power Plant property that would be used for the BESS project. The Project Site covers
approximately 43 acres of the 95-acre Power Plant property. Refer to Figure 2.

BESS Site refers to the portions of the Project Site used for construction and operation of the BESS and supporting facilities such as Gen-
tie lines and access roads. The BESS Site includes approximately 24 acres of the 43-acre Project Site. Refer to Figure 2.

Geologic and Soils Hazards Evaluation Report 3
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Figure 2 Project Location and Existing Features
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The Project Site is currently zoned M-2/PD/I with a Planned Development overlay and Interim Use
overlay designation under the City’s current Zoning Code. The Project Site is subject to two land use
restrictions, as described below.

PG&E Deed Restriction

PG&E purchased the Morro Bay Power Plant site in 1951 and constructed the power plant in the
early 1950s. In connection with the subsequent sale of the property to Duke Energy in 1997, PG&E
imposed a deed restriction across much of the approximately 95-acre Power Plant property,
including the entire Project Site. That deed restriction prohibits developing portions of the power
plant site (including the Project Site) for permanent or temporary lodging, hospitals or other health-
care facilities, schools, daycare centers for children, parks, playgrounds, or other recreational uses.
This deed restriction remains in place today. Figure 3 shows the location of these restrictions on the
Power Plant property.

Proposed DTSC Land Use Restriction

In 2006, PG&E entered into a Corrective Action Consent Agreement with DTSC to address areas of
the Power Plant property that were contaminated as a result of past operations at the Morro Bay
Power Plant. In October 2021, DTSC released a Revised Statement of Basis for the Morro Bay Power
Plant site. This report, prepared by the DTSC for five “Areas of Concern” (AOCs) at the Power Plant,
indicates the public-reviewed Statement of Basis recommended that a land use covenant (LUC) be
recorded to address total petroleum hydrocarbons (TPH) and arsenic in soil and groundwater at the
Power Plant, which would restrict land and groundwater uses and would require a soil management
plan (SMP) and annual inspections. In the Revised Statement of Basis, DTSC recommends that this
proposed remedy be revised to require a LUC and SMP only for soil at AOC 1, and that “the other
AOCs at the [Power Plant] will be appropriate for Corrective Action Complete without Controls
determinations for soil” (DTSC 2020b). The proposed land use restriction would restrict future land
uses in this area to commercial/industrial uses and prohibit future development of the property for
permanent or temporary lodging, school, day care centers, recreation, or hospital uses. Figure 3
shows the location of these restrictions on the Power Plant property.

Surrounding Land Uses

The Project Site is surrounded by Morro Creek, an RV park, and temporary lodging facilities (a hotel
and motel) to the north; Coleman Park, the Morro Bay harbor walk, and dune habitat associated
with Morro Rock beach to the west; the Embarcadero, commercial uses, and a marina to the
southwest; commercial and residential development to the south; and the PG&E switchyard to the
east.

1.3  Project Description

The following project description has been adapted from information provided by the Project
Applicant and the City of Morro Bay. The proposed project has three components: (1) construction
and operation of a 600-MW Battery Energy Storage System (BESS), (2) demolition and removal of
the existing power plant building and stacks, and (3) adoption of a Master Plan that would change
the land use designation of the BESS Site from Visitor Serving Commercial to General (Light)
Industrial.

Geologic and Soils Hazards Evaluation Report 5
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Construction and Operation of the BESS

Of the 43 acres included in the Project Site, approximately 24 acres (BESS Site) would be used for
construction and operation of the BESS. The BESS would provide power to utility customers by
interconnecting to the existing PG&E switchyard located east of the Power Plant property and
Project Site. The BESS would operate year-round to store and discharge electricity to support
demand on the power grid and improve grid reliability.

The proposed BESS includes three enclosed buildings with fire protection systems to house the
batteries. Each building would contain approximately 2,400 battery racks and be surrounded by
approximately 60 Power Conversion Systems (PCSs) composed of inverters and transformers to
convert the direct current to alternating current. The PCSs would be located on concrete pads
outside the buildings. The BESS would also include three substations with transformers, a
transmission line (Gen-tie) connecting to the existing deadend structures on the southwestern side
of the existing PG&E switchyard (the final structures before the connection with the substation),
water supply system improvements, and internal access roads. Figure 4 presents the proposed
locations of these facilities on the approximately 24-acre BESS Site. Figure 5 shows typical battery
energy storage system components. Table 1 summarizes the characteristics of the BESS component
of the proposed project.

Table 1 Project Characteristics

Address 1290 Embarcadero, Morro Bay, California 93442
APN 066-331-046

Parcel Acreage 95 acres

BESS Site Acreage 24 acres

Demolition Site Acreage 19 acres

Battery Storage Buildings (3) 91,000 sf, 30 feet tall (2 stories)

Power Conversion Systems (approx. 180) 300 sf

Substations (3) 49,704 sf, 30 feet tall

Control House (1) 1,200 sf, 15 feet tall

sf = square feet
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Figure 3 Former Tank Farm and Areas of Concern 1 through 8
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Figure 4 Proposed BESS Location
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Figure 5 Example BESS Components
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Source: Vistra, 2018 and 2021.
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Battery Energy Storage

The BESS would be installed in three (3) two-story buildings. Each building would be approximately
350 feet by 260 feet, for a total building area of 91,000 square feet (sf) (refer to Figure 4). Each
building would require approximately 1,000 to 1,500 pilings to a pile depth of approximately 75 to
100 feet (the depth of each pile will be determined during the final design-level geotechnical work
based on loads and other location-specific analysis). The building exteriors would be steel frame
with pre-cast concrete sides. Heating, ventilation, and air conditioning (HVAC) units would be either
side- or roof-mounted.

Each building would house approximately 2,400 racks containing lithium-ion batteries with storage
capacity of 200 MW for a total storage capacity of 600 MW. The battery modules (approximately
60,000 per building) would be housed in racks that are approximately 9 to 24 feet tall, depending on
the use of stacked racking systems. The contract with the battery supplier would include provisions
that provide for the recycling of batteries through the life of the BESS project. The racks would be
grouped into blocks with their own access, fire protection, and safety systems. A typical rack is
presented in Figure 5.

Power Conversion Systems

The PCSs would be located adjacent to each building and installed on the pavement or gravel pads.
Underground conduits buried three to five feet in depth would connect the PCSs to the batteries in
the buildings. Each PCS contains an inverter and transformer, which convert the power between
direct current (DC) and alternating current (AC) and the voltage from 1,500V to 34.5kV. This is
necessary because the electrical power grid operates in AC while the batteries store energy in DC.
The transformer changes the voltage, as required, during battery charging and discharging. Each
building would be surrounded by approximately 60 PCS units. Each PCS would be approximately 10
feet by 30 feet, with a height of approximately 15 feet. The location of the power conversion
systems is identified in Figure 4. A typical PCS unit is shown in Figure 5.

Substations

The BESS would include three substations located outside the buildings. The substations would
include transformers to increase the voltage to the required level for interconnection to the
electrical grid, as well as associated switches, breakers, and control systems. Each BESS substation
would have a transmission Gen-tie line to connect to the existing PG&E substation. The dimensions
of each substation would be approximately 218 feet by 228 feet and approximately 30 feet tall.
Drilled pilings to a maximum depth of approximately 75 to 100 feet would be used to support the
concrete pad for the transformers. A typical substation is shown in Figure 5.

The substation areas would be graded and compacted to level the ground. Concrete pads would be
constructed on site as foundations for substation equipment, and the remaining area would be
graveled to a maximum depth of approximately six inches. Pilings drilled to a maximum depth of
approximately 75 to 100 feet would be used to support the concrete pad for the transformers.
Because each of the substation transformers would contain oil as an insulating fluid, the substations
would be designed to accommodate an accidental spill of transformer fluid by the use of
containment-style mounting.

One control house would be required for the three substations (refer to Figure 4). The control house
would be 30 feet by 40 feet in area for a total area of 1,200 square feet, and 15 feet in height.
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Connection to the PG&E Switchyard

The three proposed substations would connect to the existing, adjacent PG&E switchyard.
Approximately nine new transmission line poles (one 230-kilovolt [kV] double circuit transmission
line pole and eight 230-kV single circuit transmission line poles) with a maximum height of 105 feet
would be required for connection to PG&E existing 95-foot deadend structures (the final structures
before the connection with the substation). The locations of the proposed transmission poles and
lines, and the existing deadend structures are shown on Figure 4.

Operation and Maintenance Building

The existing administration building located south of the southernmost battery storage building and
just inside the Morro Bay Power Plant property front gate along Embarcadero (refer to Figure 4)
would be renovated and upgraded to serve as the BESS’s operation and maintenance (0O&M)
building. This building would include restrooms to accommodate permanent staff. No exterior
modifications are planned for this building.

BESS Construction

Construction of the BESS is anticipated to take 36 to 48 months. Construction would generally occur
in three phases, which would overlap. For example, Phase 2 would begin towards the end of Phase
1. Phasing is anticipated to occur as follows:

= Phase 1, Site Preparation, would extend for a duration of 12-18 months;
=  Phase 2, Installation, would extend for a duration of 18-36 months; and

=  Phase 3, Commissioning (Start-up and Testing), would extend for a duration of 12-18 month:s.

Access during construction would be provided via two routes from SR 1:

=  From Main Street to Quintana Road and then along the northern boundary of the existing PG&E
substation; and

=  From Main Street to Beach Street to the Morro Bay Power Plant property front gate along
Embarcadero.

EROSION AND SEDIMENT CONTROL AND POLLUTION PREVENTION

The project would be subject to the City’s adopted Low Impact Development (LID) and Post
Construction requirements pursuant to Morro Bay Municipal Code Section 14.48.140. Construction
activity would require coverage under the Stormwater Construction General Permit for the National
Pollutant Discharge Elimination System (NPDES) program, which requires the applicant/developer to
prepare a single or multiple Stormwater Pollution Prevention Plans (SWPPPs) which would be based
on the final engineering design and include all project components. The SWPPP would be designed
to reduce potential erosion and surface water quality impacts during construction activities and
throughout the life of the project. The SWPPP would include project information and best
management practices (BMPs) for water quality.

HAZARDOUS MATERIALS AND CONSTRUCTION WASTE

Construction of the project would involve the use of hazardous materials, such as fuels and greases,
to fuel and service construction equipment. A Hazardous Materials Business Plan (HMBP) that
describes the allowable uses and storage of fuels and greases would be developed prior to

Geologic and Soils Hazards Evaluation Report 11
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construction. The use, storage, transport, and disposal of hazardous materials used in construction
of the facility would be carried out in accordance with federal, State, and county regulations. No
extremely hazardous substances (i.e., those governed pursuant to Title 40, Part 335 of the Code of
Federal Regulations [CFR]) are anticipated to be produced, used, stored, transported, or disposed of
as a result of project construction. Material Safety Data Sheets for all applicable materials present
on-site would be made readily available to on-site personnel and emergency services. Trucks and
construction vehicles would be serviced at off-site facilities, except that routine fueling may be
completed in designated areas within the Power Plant property outside of the BESS footprint.

Construction waste would be sorted on-site throughout construction and transported to a facility
licensed to accept construction waste. The nearest landfills are the Chicago Grade Landfill, located
about 20 miles to the northeast via SR 41, and Cold Canyon Landfill, located about 33 miles to the
southeast via SR 1 and U.S. 101. Recyclable materials would be separated from non-recyclable items
and stored until they could be transported to a designated recycling facility. Hazardous waste and
electrical waste would be transported to a hazardous waste handling facility.

PILE INSTALLATION, BUILDING ASSEMBLY, AND RACKING

The structures supporting the building foundation would consist of steel piles which would be
driven into the soil. The piles typically would be spaced eight feet apart. Between 1,000 and 1,500
pilings would be installed up to a maximum depth of approximately 75 to 100 feet. Once the piles
are in place, a concrete foundation of 36 inches thick would be poured. The buildings would be
erected using a steel frame and pre-cast concrete side panels. HVAC units would be installed on the
roof or at the side of the building. After building erection is complete, the batteries would be
installed in the buildings along with the associated wiring and control and fire protection systems.

POWER CONVERSION SYSTEMS AND SUBSTATIONS

Underground cables to connect the batteries to the PCSs would be installed using trenching
techniques. Wire depths would be in accordance with local, State, and federal requirements, and
would likely be buried two to three feet below grade, by excavating a trench approximately three to
six feet wide to accommodate the conduits or direct buried cables. After excavation, cables rated
for direct burial or cables installed inside a polyvinyl chloride (PVC) conduit would be installed in the
trench and the excavated soil would typically be used to backfill the trench.

The substation areas would be excavated for the transformer equipment and control building
foundations and oil containment area. The site area for the substations would be graded and
compacted to an approximately level grade. Concrete pads would be constructed as foundations for
substation equipment, and the remaining area would be graveled. Concrete for foundations would
be brought on-site via truck.

BESS Operation and Maintenance

The operational phase of the project would begin with commissioning (start-up and testing). The
project would operate continuously. The BESS would store and dispatch power during both daylight
and non-daylight hours as required by grid operators year-round.

MAINTENANCE AND STAFFING

Once operational, the project would require only minimal long-term maintenance. Periodically, it
may be necessary to test and/or replace individual battery modules. The BESS would be continually
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monitored to determine if and when such maintenance is required. To maintain consistent
operation and fulfill contractual requirements, it is anticipated that routine module replacement
would occur over the life of the project, starting at approximately year five after beginning
operation. Batteries would be recycled at the appropriate facilities. The batteries are anticipated to
have a 20-year life. At the end of this period the batteries would be replaced.

Operation and maintenance activities would produce negligible volumes of solid and liquid wastes.
The transformers proposed to be located at the PCSs and substations would use oil as an insulating
fluid. As required for routine maintenance of the transformers, the oil would be replaced and
disposed of in accordance with applicable regulations.

SAFETY SYSTEMS

Although the proposed new structures would not be occupied, personnel would be required to
access the batteries for maintenance. Therefore, the project would incorporate a multi-tiered safety
system based on industrial best practices in consultation with the Morro Bay Fire Department
(MBFD). Safety systems would incorporate passive design considerations and include monitoring,
automatic and manual protection elements, and explosion prevention protection, further described
below.

=  Passive Design Considerations. Compartmentalization is a passive method of fire protection that
would be used to confine batteries into zones or areas. Each zone would be separated by rated
fire barriers in accordance with the California Fire Code. The project would not locate any new
structures in Federal Emergency Management Agency (FEMA) Flood Zone AE or any other
FEMA-designated Special Flood Hazard Area, and has been sited to mitigate sea-level rise and
tsunami risk. The former fuel oil tank farm area, including the west, north, and northeast sides
of the BESS Site facing the ocean, is protected by existing berms that are approximately 33 feet
in height. These external berms will remain intact and only the berms inside the former fuel oil
tank farm area would be modified.

= Monitoring. The system would be continually monitored for electrical, gas/smoke, and thermal
variations.

=  Automatic Protection. The project would incorporate fire suppression for the various areas
within the building based on the type of hazard. The design would incorporate an automatic
sprinkler system. There would be one system dedicated to suppression at the battery/rack level
and, if required, another system to protect the buildings.

= Manual Protection. The project would include on-site fire hydrants, automatic wet standpipes,
Class Il hose stations, and hand-held portable fire extinguishers.

= Explosion Prevention Protection. The lithium-ion batteries selected for the BESS would
incorporate explosion prevention protection pursuant to the National Fire Protection
Association (NFPA) 855 or International Fire Code Chapter 12.

In addition, any additional conditions required by the MBFD, including fire department site access,
fire apparatus access roads, site warning signage, and building safety systems, would be
incorporated into the final BESS project design.

Demolition and Remediation of Existing Power Plant Building and Stacks

Prior to the demolition of the existing power plant building and stacks, environmental remediation
would occur. Significant environmental remediation was completed at the time the Power Plant
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closed in February 2014. This included the removal or all oils and flammable materials. The
equipment housed inside the Morro Bay Power Plant structure still contains some regulated
materials such as mercury switches, lighting devices, and asbestos. Prior to commencement of
structural demolition, all remaining regulated materials would be removed and disposed of off-site
in compliance with California and federal regulations.

Following construction of the BESS, the existing power plant building and stacks would be
remediated and demolished. Remediation and demolition would commence within six months of
completion of the BESS. Of the 43 acres included in the Project Site, approximately 19 acres
(Demolition Site) would be used for remediation and demolition of the power plant building and
stacks. Figure 6 shows the approximate limits of the demolition activities. Environmental
remediation and demolition would include the removal of equipment, removal of remaining
regulated materials, dismantling of plant facilities and infrastructure, salvage and recycling of
remaining equipment, waste management transport and disposal and backfill of below grade voids.
Remediation and demolition are anticipated to take up to two years to complete.

Most of the outbuildings and transformers at the Power Plant property were removed in 2014.
Several transformers and circuit breakers remain on the Power Plant property and are planned to be
removed under a separate minor amendment application filed by the property owner. A detached
garage and water tank near the main plant entrance would also be demolished. This work would be
accomplished using cranes, torches, and shearing machines. All materials would be hauled to a
qualified recycler or disposal facility.

Master Plan for Redevelopment of the Power Plant Property

The proposed project also includes a Master Plan which establishes a vision for the redevelopment
of the Power Plant property as well as recommended improvements to pedestrian and circulation
connections in the area. The Master Plan would amend the General Plan and LCP LUP land use
designation on the BESS Site from Visitor Serving Commercial to General (Light) Industrial. The
proposed Master Plan would not modify the existing land use designation on the remainder of the
Power Plant property, retaining the Visitor Serving Commercial designation and Mixed-Use
Residential Overlay recently implemented through Plan Morro Bay.
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Figure 6 Demolition Site Boundary
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2 Regulatory Setting

The Project is subject to federal and State regulatory requirements that are intended to characterize

and reduce the risks posed by geologic and other natural hazards. Mandatory compliance with
current State and local construction, engineering, and geotechnical building standards, which are
based on the best available science and technology, provide additional protection against such
hazards. Regulatory requirements and industry standards address these risks primarily via design
and construction techniques, which are confirmed and approved by regulatory entities at various
stages of the Project’s planning and implementation phases.

Generally, these regulatory requirements and industry standards are delineated in several
documents; sources that may contain guidelines and/or requirements that are applicable to the
Project include, but are not limited to, the following: the Morro Bay Municipal Code (MBMC); the
International Code Council, Inc. (ICC) International Building Code (IBC; most recent update) as
adopted by the California Building Code (CBC; Title 24 of the California Code of Regulations); the
Morro Bay General Plan/LCP Coastal Land Use Plan (Plan Morro Bay; City of Morro Bay 2021); the
Greenbook Committee of Standard Specifications for Public Works Projects (Greenbook
Specifications; most recent update), and the State Water Quality Control Board’s Construction
Stormwater Program.

A brief description of each source is included below:

=  Morro Bay Municipal Code. The MBMC largely adopts the CBC with specific edits. Chapter 14 of

the Morro Bay Municipal Code includes building and construction requirements to reduce
hazard potential that are applicable to all new constructions, including the Project. These
requirements include, but are not limited to:

o Seismic Safety Program — Chapter 14.18
o Flood Damage Prevention — Chapter 14.72, Sections 14.72.010 — 14.72.060

= California Building Code and International Building Code. The CBC contains engineering and
design requirements for buildings in California, and incorporates elements of the IBC, ASTM,
and International and the American Society of Civil Engineers (ASCE) standards. The following
CBC sections contain requirements that may be applicable to the Project:

o General provisions — Chapter 1

@ Structural design (including soil, seismic, and tsunami flood loading) — Chapters 16/16a
@ Structural tests and special inspections (including seismic resistance) — Chapters 17/17A
@ Soils and foundations — Chapters 18/18A

@ Grading, including excavation, fill, drainage, and erosion control — Appendix J

o Tsunami generated flood hazard — Appendix M

ASCE 7-16 standards include tsunami load standards updated in December 2021 to improve

building resilience and safeguard human life in response to tsunamis that struck Chile and Japan

in 2010 and 2011.

=  Plan Morro Bay. California Senate Bill 271 Assembly Bill 2038 required that counties and cities
adopt General Plan policies regarding natural hazards. Coastal Act section 30253 provides, in
part, that new development minimize risks to life and property in areas of high geologic, flood,
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and fire hazards and neither create nor contribute significantly to erosion, geologic instability, or
destruction of natural landforms along bluffs and cliffs. In response to this requirement LCPs
require that safety and stability be assured for the life of new coastal development. Plan Morro
Bay is the City of Morro Bay’s General Plan/LCP Coastal Land Use Plan, and it provides direction
and resources intended to mitigate death, injuries, and environmental and economic damage.
Plan Morro Bay contains several policies that are applicable to the Project, including, but not
limited to:

@ Geologic and Seismic Hazards - Policies PS-2.8 through PS-2.13: Require new developments
to complete soils reports and ensure structural designs address seismic, liquefaction, and
other geologic hazards.

o Coastal Hazards - Policies PS3.6 through PS-3.11: Require new developments to incorporate
design elements that address coastal hazards associated with natural disasters and climate
change.

= Greenbook Specifications. The Standard Specifications for Public Works Construction, or
“Greenbook,” is produced by a committee of experts from the American Public Works
Association, Engineering Contractors Association, Southern California Contractors Association,
and others. The Greenbook provides standards for construction materials and methods,
engineering, construction activities, and protocols for assessing and mitigating geologic and soil
hazards. The Greenbook is widely adopted by regulatory agencies.

= State Water Quality Control Board’s Construction Stormwater Program. Construction General
Permit Order 2009-0009-DWQ requires that dischargers whose projects disturb one or more
acres of soil obtain a Construction General Permit, in order to comply with the National
Pollutant Discharge Elimination System (NPDES) program. The Construction General Permit
requires the development of a Storm Water Pollution and Prevention Plan (SWPPP) to protect
against the discharge of pollutants during construction.

= Morro Bay Local Hazard Mitigation Plan. The Morro Bay Local Hazard Mitigation Plan (LHMP) is
a plan to improve the resiliency in the community by identifying natural hazards present in
Morro Bay, determining the community’s vulnerability to each hazard, and identifying
development mitigation strategies to reduce vulnerability before emergency situations develop.
Morro Bay’s LHMP was adopted in 2006 and most recently updated in 2019. The LHMP
identifies earthquakes (including fault rupture and liquefaction), floods, landslides, and
hazardous materials releases as the most significant hazards present in the community and
contains nine goals to improve resiliency (City of Morro Bay 2019a). The City’s LHMP is part of
the County of San Luis Obispo’s Multi-Jurisdictional LHMP.

=  Morro Bay Multi-Hazard Emergency Response Plan. The City of Morro Bay has a Multi-Hazard
Emergency Response Plan revised in 2019 and developed by the MBFD. The Emergency
Response Plan covers City policies and concepts for responding to any and all emergencies that
could affect the health, safety, and property of the public within city limits, including
earthquakes, hazardous materials, multi-casualty events, storms and floods, wildland fires,
terrorism, nuclear power plant events, and tsunamis (City of Morro Bay 2019b). Most of the
hazards in the response plan are also contained in the LHMP. The policies and general approach
to emergency situations delineated in the plan follow a number of widely adopted emergency
response standards and operations protocols, including the National Incident Management
System, the State Emergency Management System, and the Incident Command System.
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3 Physical Setting

3.1 Topography

The Project Site lies at an elevation of approximately 10 feet above NAVD882 (USGS 2021) and is
generally flat with a gradual southwesterly slope towards the Pacific Ocean and the estuary of
Morro Bay, which bounds the Power Plant property to the west. Morro Rock, a prominent volcanic
plug (see Section 3.3), is located west of the Power Plant property, and sits at the mouth of Morro
Bay. Morro Bay extends south and roughly parallel to the shore for approximately 3.5 miles before
terminating at the unincorporated community of Los Osos. The hills of the Coast Ranges lie to the
east of the Project Site.

3.2 Regional Geology

The Project Site is located in the Coast Ranges of the California Geomorphic Provinces (CGS 2002),
which are characterized by northwesterly-trending mountains and valleys. The Coast Ranges extend
from the Pacific Ocean east to the San Joaquin Valley. On the Central Coast, the mountains are
primarily composed of sedimentary strata dating to Mesozoic and Cenozoic eras. Several major fault
traces run parallel to the Coast Ranges, including the San Andreas, the Rinconada, the Hosgri, and
the La Panza fault zones.

The Franciscan Complex is the predominant geologic formation on the portion of the Central Coast
where the Power Plant property is located, and it is marked by a mélange (or mixture) of marine
sediments that have experienced varying grades of metamorphism (Raymond 2019). Intrusive
igneous units are also present in localized areas. Morro Rock is an example of such volcanic rocks.

3.3 Local Geology

The Project Site is underlain by Quaternary-age alluvium, composed of gravel, sand, and clay derived
from Morro Creek (Dibblee 2006). Immediately surrounding the Project Site are beach and dune
sand deposits, metamorphosed mélange units of the Franciscan Complex, and intrusive dacite
blocks and volcanic plugs. Morro Rock is a prominent geologic feature at the mouth of Morro Bay
with geologic, cultural, and regional value. Morro Rock, along with eight other hills, form a line of
volcanic plugs extending towards the southeast known as the Nine Sisters.

Currently, no known faults have been mapped through the Power Plant property. The closest active
fault is within the Cambria Fault Zone, located approximately 1.75 miles to the northeast (USGS
2017), which is of late Quaternary (less than 130,000 years) age. The Cambria Fault Zone is not
identified as a significant seismic risk at the Power Plant property. The Los Osos Fault Zone, also of
late Quaternary age, is mapped approximately 5.5 miles to the south of the Power Plant property.
The Irish Hills section of the Los Osos Fault Zone, located 9 miles to the south, has a well-defined
trace and is estimated to be younger than 15,000 years, and constitutes a zone of required
Investigation (see Section 4.2.1).The Los Osos Fault Zone is inferred to pass through Morro Bay and
extend into the Pacific Ocean west of Morro Rock, where evidence indicates that it may merge into

? North American Vertical Datum of 1988, as referenced on the Morro Bay South topographic map (USGS 2021).
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the Hosgri Fault Zone. The Hosgri Fault Zone is an off-shore, large complex of faults of Quaternary
age extending from Vandenberg Air Force Base to the south, to Big Sur, to the north (CGS 2022a).

The Project Site has been mapped in an area containing soils predominantly classified in the
psamment and fluvent sub-orders with highly variable profiles, and with small areas of Corralitos
and Tujunga series soils (USDA 19843). Psamments are characterized by low-water holding capacity
sands, commonly associated with dunes, and fluvents by typically stratified flood-plain deposits
containing clayey and loamy material (USDA-NRCS 1999).

A number of site-specific geologic investigations have been conducted at the Power Plant property
in support of historical Power Plant construction and improvement activities not associated with the
current Project, including:

= Geotechnical Studies and Evaluations of Two Fuel Oil Tank Farms at Morro Bay Power Plant,
Roger Foott Associates, August 31, 1993

= Application for Certification, California Energy Commission, Moro Bay Power Plan Project, Duke
Energy, October 2000

Although these data were collected prior to the application for the current Project, they represent
geologic information pertinent to portions of the Project Site and thus were reviewed for this
Report. These investigations included the advancement of nearly 100 soil borings and 13
groundwater monitoring points to depths of up to approximately 75 to 100 feet below ground
surface (ft bgs) (the depth of each pile will be determined during the final design-level geotechnical
work based on loads and other location-specific analysis). Rincon reviewed select logs GT-1 through
GT-6, 84-1 through 84-11, 85-P1 and 85-P2, B-1 through B-18 and B-20 through B25 (Duke Energy
2000); these boring logs are included as Appendix A to this Report. Rincon was not provided with
the text of the reports that are associated with these boring logs. Based on these historical boring
logs, the Project Site overlies material predominantly composed of silty sand and sand mixtures with
some thick zones (greater than 5 feet) of clay. A cross section based on a subset of the borings,
which was prepared for the former Tank Farm area, shows that subsurface material consists of dune
sand and silt, which lie over fine-grained estuarine deposits, medium to coarse grained marine
terrace deposits, and shale bedrock (Duke Energy 2000).

Additionally, the Geotechnical (Foundation) Report for Morro Creek Multi-Use Trail and Bridge
Project (Morro Creek Geotechnical Report), prepared by Bengal Engineering Inc. (Bengal), was
reviewed as the study area was adjacent to the Project Site (Figure 2). The Morro Creek
Geotechnical Report included a field program that consisted of advancing three hollow-stem auger
borings along the alignment of a proposed multi-use trail; the boring logs for B-1 through B-3 are
included as Appendix A of this Report. Bengal’s field observations were consistent with those made
from on Site borings, and indicate that the subsurface is composed of dune sand with deeper zones
of silty sand and clayey sand.

* soil Survey Area CA644; accessed from the University of California at Davis SoilWeb online viewer
https://casoilresource.lawr.ucdavis.edu/gmap/ and from https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx
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3.4  Hydrogeology

The Project Site is at the northern end of Morro Bay, a natural embayment on the Pacific Ocean that
parallels the shore for approximately 3.5 miles before terminating south at the unincorporated
community of Los Osos. The Project Site is not within a recognized groundwater basin but is situated
directly south of the Morro Valley Groundwater Basin (Basin Number 3-041; DWR 2022a). Several
groundwater monitoring wells have been installed and/or abandoned at the Project Site. As of the
most recent gauging event in 2018, groundwater depths and elevations ranged from approximately
6 to 30 ft bgs, and 3.2 to 13.2 feet above mean sea level* (ft amsl), respectively (ETIC Engineering
[ETIC] 2018). Borings advanced on an adjacent site encountered groundwater at a depths of 10 to
14 ft bgs in 2014 (Bengal 2014).

Little Morro Creek combines with Morro Creek approximately 1,800 feet northeast of the Power
Plant property before running through the northwesterly portion of the Power Plant property
directly north of the BESS Site/former tank farm, and discharges into the Pacific Ocean north of
Morro Bay and the Project Site (Figure 2).

* A vertical reference datum was not provided in ETIC Engineering’s 2018 Transmittal (ETIC 2018).
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4 Evaluation Results

The results of the Geologic Hazards Evaluation for the Project Site are included below.

4.1 Significance Thresholds

In accordance with Appendix G of the CEQA Guidelines, an impact related to geology and soils
would be significant if the proposed project would:

a. Directly or indirectly cause potential substantial adverse effects, including the risk of loss, injury,
or death involving:

i. Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo
Earthquake Fault Zone Map issues by the State Geologist for the area or based on other
substantial evidence of a known fault (refer to Division of Mile sand Geology Special
Publication 42);

ii. Strong seismic ground shaking;
iii. Seismic-related ground failure, including liquefaction;
iv. Landslides;

b. Result in substantial soil erosion or the loss of topsoil;

c. Belocated on a geologic unit or soil that is unstable, or that would become unstable as a result
of the project, and potentially result in on- or off-site landslide, lateral spreading, subsidence,
liquefaction, or collapse;

d. Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code (1994),
creating substantial direct or indirect risks to life or property;

e. Have soils incapable of adequately supporting the use of septic tanks or alternative wastewater
disposal systems where sewers are not available for the disposal of wastewater; or

The following discussion evaluates potential Project impacts related to geology and soils. In addition
to these thresholds of significance, this Report also evaluates the potential for the project to result
in environmental impacts associated with physical hazards related to hydrogeologic conditions
described in Appendix G of the CEQA Guidelines. In accordance with these Guidelines, an impact
related to hydrology and water quality would be significant if the proposed project would:

d. Inflood hazard, tsunami, or seiche zones, risk release of pollutants due to project inundation.

“Potentially significant impacts,” as defined by the CEQA Guidelines, would generally result in the
loss or degradation of public health and safety or conflict with local, State, or federal agency
regulations. The discussion is based on the results of previous investigative studies. Supplementary
information was obtained through review of maps, online databases, articles, reports, and published
research papers as described in Section 1.1 of this Report, for information on local and on-site
geology and hydrogeologic conditions.

The evaluation of geology and soils impacts assumes that the construction and development of the
Project would adhere to all applicable federal, State, and local regulations, and conform to the
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current required State and local construction, engineering, and geotechnical building standards, as
appropriate.

Because the proposed project does not propose the use of septic tank or any alternative
wastewater disposal systems, an analysis of potential impacts related to septic tanks or alternative
wastewater disposal systems (CEQA Guidelines Geology and Soils checklist question “e”) is not
included in this Report.

4.2  Potential Project Impacts

4.2.1 Seismic and Soil Hazards

Hazards associated with seismic phenomena, such as earthquakes, and other on-site soil
characteristics are discussed below.

a.i) Would the project directly or indirectly cause potential substantial adverse effects, including
the risk of loss, injury, or death involving rupture of a known earthquake fault?

Ground Surface Fault Rupture

Surface rupture refers to the displacement of the ground surface along a pre-existing fault. Fault
rupture can endanger life and property if structures are constructed on, or cross over, a fault, due to
the differential movement of the ground surface. Alquist-Priolo Earthquake Fault Zoning Act
(Alquist-Priolo Act) directed the State Geologist to delineate regulatory “zones of required
investigation” to reduce the threat to public health posed by geologic faults and earthquakes. Zones
of required investigation indicate areas with active faults that have the potential for surface rupture.

As discussed in Section 3.3, the Project Site is located in a seismically-active area of California;
however, the Project Site does not overlie the trace of any known fault (Figure 7). Additionally, the
Project Site is not located within an earthquake zone of required investigation as designated by the
Alquist-Priolo Act (CGS 2022b). The closest zone of required investigation is the Irish Hills section of
Los Osos Fault Zone, located approximately 9 miles southeast of the Project Site (Figure 8).
Therefore, the risk of ground surface fault ruptures at the site would be less than significant.

The Los Osos Fault Zone is a complex fault system of well-defined segments with dextral strike-slip
and dip-slip displacement (USGS 2016). Geomorphic expressions include prominent spring lines,
linear topographic scarps, and deflected drainages. The estimated slip-rate of the Irish Hills section
is between 0.2 and 1 millimeter per year, and the most recent deformation age is late Quaternary
(in the last 15,000 years).
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Figure 7 Regional Quaternary Faults
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Figure 8 Zones of Required Investigation
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a.ii) Would the project directly or indirectly cause potential substantial adverse effects, including
the risk of loss, injury, or death involving strong seismic ground shaking?

Seismically Induced Ground Shaking

As with virtually all of California, the Project Site is located in an area with the potential for ground
shaking that may cause structural or property damage in the event of an earthquake. The intensity
of ground motion depends upon the magnitude of an earthquake, the distance from the epicenter,
and the geology between the epicenter and the Project Site. Ground motion caused by earthquakes
can be amplified in softer, unconsolidated soil, in which seismic wave velocity decreases but wave
amplitude increases, as opposed to in harder material, such as bedrock. As amplitude increases, so
does ground acceleration, and the ground shaking intensity.

As discussed in Section 3.3, the Project Site overlies Quaternary-aged alluvium composed of gravel,
sand, and some clay, and the material in the immediate vicinity of the Project Site is beach and dune
sands; these materials have an increased risk of damage due to ground shaking (SLO County 1999).
Additionally, the Project Site is in an area mapped as having a class ‘yellow’ earthquake shaking
potential, which generally corresponds to a moderate earthquake hazard (CGS 2016)°.

A list of historical earthquakes, occurring between 1900 and 2022, within 50 miles of the Project Site
and having a magnitude of 4.5 or greater, are summarized on Table 2; a map illustrating the
locations and magnitudes of these earthquakes is presented on Figure 9 (USGS 2023).

Table 2 Regional Earthquakes

Date

(yr-mo-day) Magnitude General Location

2021-10-25 4.65 18km NW of San Simeon, CA
2004-09-30 4.88 13 km NW of Parkfield, California
2004-09-29 5 8 km NW of Parkfield, California
2004-09-28 4.71 12 km SE of Parkfield, California
2004-09-28 5.97 10 km SSE of Parkfield, California
2004-03-17 4.51 9 km WSW of Oak Shores, California
2003-12-23 4.7 9 km NNE of Cambria, California
2003-12-22 4.73 7 km NNE of Cambria, California
2003-12-22 6.5 10 km NE of San Simeon, California
1994-12-20 4.9 3 km NW of Parkfield, California
1993-11-14 4.82 8 km NW of Parkfield, California
1991-09-17 5.2 22 km NW of San Simeon, California
1985-11-24 4.5 2 km ENE of San Ardo, California
1983-08-29 5.2 25 km NW of San Simeon, California
1980-05-29 4.9 26 km WSW of Guadalupe, California
1975-11-13 4.79 11 km W of Oak Shores, California
1975-09-13 4.8 14 km NW of Parkfield, California

* Based on a 1-second spectral period with 2% exceedance probability in 50-years.
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Date

(yr-mo-day) Magnitude General Location

1966-06-28 4,5 8km NW of Parkfield, California
1966-06-28 5.47 8km N of Cholame, California

1966-06-28 4.69 14km NE of Cholame, California
1961-07-31 4.64 8km ESE of Parkfield, California A
1958-10-10 4.71 30km N of San Miguel, California
1955-03-02 4.77 22km NNW of Lake Nacimiento, California
1952-11-22 6.2 28km NW of Cambria, California
1949-06-27 4.5 11 km WNW of Oak Shores, California
1948-12-31 4.6 19 km W of San Simeon, California
1939-12-28 5.17 26km NNW of Lake Nacimiento, California
1938-11-22 4,5 5 km NW of Parkfield, California
1934-12-24 4.77 14km N of San Miguel, California
1934-12-03 4.53 34km SSW of King City, California
1934-06-14 4.5 14 km SE of Parkfield, California
1934-06-08 4,5 14 km SE of Parkfield, California
1934-06-08 5.84 11km NNE of San Miguel, California
1934-06-08 5.09 13km N of San Miguel, California
1934-06-05 4.81 12km SW of Parkfield, California
1932-02-26 5 8 km WSW of San Ardo, California
1931-07-21 4.8 3 km SSW of San Luis Obispo, California
1931-02-23 4.7 9 km SW of Parkfield, California
1927-11-19 5 5 km SSW of Nipomo, California
1927-11-04 6.9 18 km WSW of Vandenberg Air Force Base, California
1922-08-18 5 11 km NNE of Shandon, California
1922-03-16 5 11 km NNE of Shandon, California
1917-07-26 4.8 5 km SSW of Nipomo, California
1902-07-28 5.4 7 km SSE of Orcutt, California

1901-03-03 6.4 12 km NNW of Parkfield, California
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Figure 9 Historical Regional Earthquakes
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The Los Osos Fault zone has been estimated to have a 0.25% probability of producing a magnitude
7.0 earthquake in the next 30 years (Field et. al. 2013).

According to the Duke Energy application, the Project Site is subject to a peak horizontal ground
acceleration (PGA) of 33% of the acceleration of gravity (g-units; 0.33 g) from a maximum credible
earthquake of magnitude 6.8 on the Los Osos Fault and is located within Seismic Zone 4 as

designated by the CBC (Duke Energy 2000). According to the USGS Unified Hazard TooIG, which
calculates estimated ground accelerations based on site-specific parameters and published
earthquake hazard and probability maps, the Project Site has a 2% chance in 50 years of
experiencing a PGA of approximately 0.49g’. This PGA corresponds to a “moderate perceived
shaking” and “very light potential damage,” based on the Modified Mercalli scale (Kramer, Upsall
2006)%

Based on this information, the Project Site is susceptible to seismic activity, and would be subject to
moderate ground shaking during a reasonably likely earthquake. However, the Project would be
required to minimize this risk through incorporation of applicable CBC standards as adopted by the
City (MBMC Section 14.01.020). Proposed new project structures (including the battery racks) would
be required to be designed in accordance with the minimum requirements of the versions of CBC
and ASCE 7 in place at the time of construction permitting. During the plan check process, the City
would review detailed structural engineering drawings of the proposed seismic anchoring, which
would be reviewed and approved by a licensed structural engineer to ensure that in the event of an
earthquake, the racks/cabinets would remain upright and have a low probability of resulting in
property loss or injury. The project design and compliance with the CBC would minimize the risk of
loss, injury, or death involving seismic ground shaking. With adherence to existing regulatory
requirements, the project would not directly or indirectly cause potential substantial adverse
effects, including the risk of loss, injury, or death, associated with seismic-related ground shaking,
ground failure, or landslides.

a.iii)  Would the project directly or indirectly cause potential substantial adverse effects, including
the risk of loss, injury, or death involving seismic-related ground failure, including
liquefaction?

a.iv)  Would the project directly or indirectly cause potential substantial adverse effects, including
the risk of loss, injury, or death involving landslides?

C. Would the project be located on a geologic unit or soil that is unstable, or that would
become unstable as a result of the project, and potentially result in on- or off-site landslide,
lateral spreading, subsidence, liquefaction, or collapse?

Liquefaction

Liquefaction is a process in which saturated soil temporarily becomes fluid during intense and
prolonged ground shaking, or because of a sudden shock or strain. Liquefaction typically occurs in
areas with loose sand or silt where groundwater is shallow (less than 40 ft bgs [SMGB 2014]).
Settlement is the vertical compression of the soil structure in response to a load, such as a building

° https://earthquake.usgs.gov/hazards/interactive/
" calculated using Dynamic Conterminous U.S. 2014 (v4.2.0) hazard model edition assuming a Site Class of D/E

8
The PGA derived for this Report is intended to offer a qualitative assessment of potential ground shaking and is not intended to provide
information for use in engineering calculations or designs for the Project.
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or compressive ground shaking in an earthquake. Settlement can be rapidly induced by liquefaction
as sediments densify in response to the dissipation of pore water pressures (dewatering).

As discussed in Section 3.3, the Project Site overlies Quaternary-aged alluvium composed of gravel,
sand, and some clay, and the material in the immediate vicinity of the Project Site is beach and dune
sands (Figure 2). Areas containing beach and dune sand deposits have a high liquefaction potential
(SLO County 1999), and the Site has a “moderate potential” liquefaction risk (SLO County 2023).
Additionally, as of the most recent gauging event in 2018, groundwater depths and elevations
ranged from approximately 6 to 30 ft bgs, and 3.2 to 13.2 ft amsl, respectively (ETIC 2018). An
adjacent site was assessed to have soils that are highly susceptible to liquefaction (Bengal 2014).

Based on this information, the Project Site soils are susceptible to liquefaction and associated
settlement that may result from a seismic event. This impact is potentially significant. Mitigation
Measure GEO-1 would require the project applicant to prepare a geotechnical assessment according
to the most current analytical procedures and industry standards. The required geotechnical
assessment shall provide design recommendations for the proposed Project to withstand existing
conditions or treat the Project Site in such a manner as to address liquefaction and associated
settlement conditions. Suitable measures to reduce impacts are described in Mitigation Measure
GEO-1in Section 5.1.

Subsidence and Collapse

Subsidence is the differential (lateral or vertical) movement of the ground due to the collapse of soil
pore space, which occurs without the application of an external load, such as a building. Subsidence
can also occur during the compressive ground shaking of an earthquake. A common cause of
subsidence in California is the over-pumping of groundwater, which reduces pore pressure, or the
decay of organic matter, such as peat, which allows the soil substrate to compress and surface
elevations to decrease. Subsidence is generally viewed as a regional change in surface elevation;
however, localized differential displacements of the ground surface can damage foundations and
structures as does settlement.

According to the boring logs that Rincon reviewed (included in this Report as Appendix A), the
Project Site overlies a mix of cohesive and cohesionless soils containing silty sands and some clays.
Although the fine-grained elements may provide enough structure to the soil matrix to protect
against subsidence, the low-cohesion fractions may be susceptible in the event of dewatering or
ground shaking. Additionally, organic estuarine deposits were encountered in select borings, which
may contain peat that could compress and lead to subsidence as organic matter decays.

The Project Site is not located in an area with known locally specific subsidence risks (DWR 2022b &
DWR 2022c¢, SLO County 1999, USGS 2022). However, localized subsidence can occur as a result of
regional events, including seismic events. This impact is potentially significant. Mitigation Measure
GEO-1 would require the project applicant to prepare a geotechnical assessment according to the
most current analytical procedures and industry standards. The required geotechnical assessment
shall provide design recommendations for the proposed Project to withstand existing conditions or
treat the Project Site in such a manner as to address subsidence conditions. Suitable measures to
reduce this impact are described in Mitigation Measure GEO-1 in Section 5.1.

Geologic and Soils Hazards Evaluation Report 29



City of Morro Bay
600-MW Morro Bay Battery Energy Storage System Project

Slope Stability and Landslides

Landslides are a form of mass wasting, in which rocks or soil material travel downhill under the force
of gravity in a slope failure. Significant damage to structures and/or infrastructure can occur
depending on the extent and energy of the landslide.

Since the Project Site is virtually flat and is located approximately at sea level, there is minimal risk
of seismic induced landslides and slope instability on the Project Site, and the Site has a “low
potential” for landslide risks (SLO County 2023).

The Project Site could also be affected by landslides that originate off-site and travel downslope for
a distance. The Project Site is near the foothills of the Santa Lucia Mountains of the Coast Ranges.
The closest known historical landslide is located approximately 1.9 miles to the north and is
classified as active/historic or dormant young (CGS 2022c); no known landslides have been mapped
in the immediate vicinity of the Project Site (Figure 10).

An unnamed ridge, with a maximum elevation of 226 feet above NAVD88 (USGS 2021), lies
approximately 2,000 feet to the northwest of the Project Site (Figure 2). The western flank of this
ridge has been assigned a Landslide Susceptibility Class of X (CGS 2022c), or the most susceptible
combination of rock strength and slope to land sliding (CGS 2011), and has a “high potential”
landslide risk (SLO County 2023). Although a landslide originating from this ridge poses a minor
potential risk to the Project Site, given the low elevation of the ridge and its distance from the
Project Site (located across Highway 1), the potential for damage to onsite infrastructure would be
less than significant.

Lateral Spreading

Lateral spreading can occur when liquefiable soils present on a slope are subject to ground shaking.
If the liquified soil is not laterally contained, it can deform and translate horizontally. The Project
Site soils are susceptible to liquefaction; however, since the topography is generally flat, lateral
spreading during an earthquake is not likely. Therefore, impacts from lateral spreading would be
less than significant.

d. Would the project be located on expansive soil, creating substantial direct or indirect risks to life
or property?

Expansive Soils

Soils with relatively high clay content that contain specific clay minerals (such as smectite clays) are
considered expansive, which indicates that they shrink and swell in response to changing water
content. This action is characterized by a soil’s “shrink-swell potential,” and can damage building
and structural foundations via the differential movement of soil.

As discussed in Section 3.3, the Project Site has been mapped in an area containing soil classified as
psamments and fluvents (Figure 11; USDA 1984). The specific soil profiles of psamments and
fluvents are highly variable and include small areas of Corralitos and Tunjunga series soils. Corralitos
and Tunjunga soils are considered to have low shrink-swell potential; however, fluvents contain
flood-plain deposits that include zones of clay (USDA-NRCS 1999). Based on the boring logs that
Rincon’s geologist reviewed (included in this Report as Appendix A), the Project Site overlies soil
with a mix of cohesive and cohesionless soils containing silty sands and undifferentiated clays. The
clays tend to appear between 5 and 15 ft bgs and were classified as having “high plasticity.” The
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Figure 10 Regional Landslides
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Figure 11 Soil Classifications
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specific shrink-swell potential of these clay zones has not been assessed; however, high plasticity
clays suggests the presence of expansive soils with the potential to result in significant project
impacts. Mitigation Measure GEO-1 would require the project applicant to prepare a geotechnical
assessment according to the most current analytical procedures and industry standards. The
required geotechnical assessment shall provide design recommendations for the proposed Project
to withstand existing conditions or treat the Project Site in such a manner as to address expansive
soil conditions. Suitable measures to reduce this impact are described in Mitigation Measure GEO-1
in Section 5.1.

b. Would the project result in substantial soil erosion or the loss of topsoil?

Erosion

Erosion is a natural process whereby soil and weathered rock materials are worn away and
transported, most commonly by wind or water. This action presents hazards to structures because it
removes soils, which can undermine foundational elements, and transports and deposits the eroded
material at other locations, which could cover roads, fill in reservoirs, and cause other impairments
to infrastructure.

The Project Site is innately susceptible to some erosion risks because it lies in a coastal zone that is
subject to ocean wave action. This action is currently being managed by emplaced rip-rap along
Morro Bay’s western shore and attenuated by the sand spit and dunes that form Morro Bay’s
western boundary (SLO County 1999).

The Project Site is previously developed, generally flat, and located in a developed area of the City.
The primary source of erosion would be during initial site ground disturbance and construction and
from storm water runoff. The soil erodibility factor, or K-value, of the Universal Soil Loss Equation
(USLE) and Revised Universal Soil Loss Equation (RUSLE), was used to assess the Project Site’s
vulnerability to erosion by surface water run-off (sheet and rill erosion). The K-value is a measure of
the susceptibility of soil particles to detachment and transport by rainfall and runoff. K-values range
from 0.02 to 0.69, and other factors being equal, the higher the value, the more susceptible the soil
is to sheet and rill erosion by surface water flows. The Project Site has been mapped in an area
containing soil classified as psamments and fluvents, with small areas of Corralitos and Tunjunga
series soils (Figure 11). Because psamments and fluvents are taxonomical sub-orders and vary in
profile at the Project Site, a K-value has not been established for psamments and fluvents, although
they are described has having a “moderate” water erosion risk (USDA 1984). Corralitos and
Tunjunga soils have K-values of 0.17 and 0.2 respectively (USDA 1984). Based on this information,
the Project Site has a moderate erosion hazard.

Prior to the initiation of construction, the Project would be required to obtain coverage under a
Construction General Permit to comply with NPDES permitting program to control construction
stormwater discharges. Compliance with the conditions of the Construction General Permit would
require the developer to develop and implement a SWPPP to reduce potential erosion and loss of
topsoil during project construction activities. Typical Best Management Practices (BMPs) included in
a SWPPP would include covering of inactive stockpiles, silt fences and gravel bag berms to trap
sediments, and inlet protection, and slope stabilization to limit discharge of eroded soils from the
construction site and sedimentation of surface waters offsite. Preparation of the required SWPPP
would help ensure the project would not result in substantial temporary or long-term erosion or
loss of topsoil. With implementation of required NPDES permitting program requirements, this
impact would be less than significant.
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4.2.2 Hydrogeologic Hazards

d. Inflood hazard, tsunami, or seiche zones, would the project risk release of pollutants due to
project inundation?

Flooding

Floods cause damage to buildings and infrastructure by inundating them with water and,
potentially, with debris. The Base Flood Elevation (BFE) is the computed elevation to which a flood is
anticipated to rise during a 100-year flood event, or during a flood that statistically has a 1% chance
of occurring in any given year. The BFE was derived from local topography and historical weather
data, is shown on Flood Insurance Rate Maps (FIRMs) developed by the Federal Emergency
Management Agency (FEMA). Areas that are within the 100-year flood zone are within Special Flood
Hazard Areas (SFHAs).

The Project Site includes areas mapped in a flood zone designated with “AE” and “X” (Figure 12).
Specifically, the BESS Site is within Zone X, which has a 0.2 percent annual (minimal) chance of flood
hazard. The remaining portions of the Project Site are in an SFHA with a high flood risk (FEMA 2022),
or AE Zone, which indicates that the area has a 1% annual flood risk and a 26% risk of flooding over
30 years. BFEs are estimated to range between 15 and 20 feet above NAVD88 for these areas. Based
on the mapped flood zone, the BFE would primarily affect the Power Plant area; most of the
BESS/former tank farm is outside of the SFHA.

Based on this information, the Project Site (which includes both the BESS Site and the Demolition
Site) is susceptible to a 100-year flood risk. However, the Project does not propose new structures
on the portion of the Project Site within the Zone AE SFHA. The proposed BESS would be required to
be constructed in accordance with FEMA Zone X requirements and would include stormwater
detention and infiltration components in accordance with Regional Water Quality Control Board
requirements. Therefore, the potential impact from flooding would be less than significant.

Tsunamis

Tsunamis are a powerful series of water waves generated by a substantial displacement of water,
typically caused by an earthquake. Wave heights can reach tens of feet high and can cause
significant damage to buildings and infrastructure in coastal areas. Tsunami Hazard Areas are
generated by the California Geologic Survey (CGS) and are based on models that account for local
geographic features. Tsunami Hazard Areas show coastal areas that may be at risk based on
inundation limits corresponding to a 975-year average return period tsunami event and are
revaluated at least every 5 to 10 years.

The Project Site lies within a Tsunami Hazard Area (CGS 2022d; Figure 13, which extends east
approximately 1,600 feet to the foot of an unnamed ridge located adjacent to Little Morro Creek
Road. According to the Duke Energy application, tsunamis occurred in the Morro Bay area in 1878,
1953, 1960 and 1964, which resulted in localized damage to piers, wharves, and buoys in Morro Bay
Harbor. More recent tsunami advisories have been issued in 2011 and 2022. Based on historical
records, there has been no resultant flooding or damage to the Power Plant site as a result of
tsunamis. The potential for damage to the site from tsunamis is reduced by the existing sand spit,
Morro Rock and the narrow harbor entrance (Duke Energy 2000). The proposed BESS Project has
been sited to mitigate tsunami risk; the side of the project facing the ocean is protected by existing
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Figure 12 Base Flood Elevations
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Figure 13 Tsunami Inundation Zones
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berms that are approximately 33 feet in height (Figure 14 and Figure 15). Nonetheless the Project
Site is susceptible to tsunami risks.

The Project applicant would be required to minimize the risk of damage by incorporating applicable
CBC standards as adopted by the MBMC into the final Project design plans. CBC structural design
standards require buildings and structures in the Tsunami Design Zone to be designed and
constructed in accordance with ASCE 7-16 standards. During the plan check process, the City would
be required to review and approve detailed structural engineering drawings such that the BESS
would be compliant with applicable CBC structural design standards, ASCE 7-16 standards, and
MBMC requirements such that the Project would be reasonably expected to withstand a

hypothetical Maximum Considered Tsunami (MCT)Q.

Lithium-ion batteries are regulated by the United States Department of Transportation as Class 9
Miscellaneous Dangerous Goods. The use, storage, and disposal of batteries during operation and
maintenance of the Project would be subject to all applicable state and federal laws, such as the
Hazardous Materials Transportation Act, Resource Conservation and Recovery Act, the California
Hazardous Material Management Act, and the California Code of Regulations, Title 22.

The proposed BESS facility incorporates a multi-tiered safety system based on industrial best
practices in consultation with the Morro Bay Fire Department (MBFD). Safety systems incorporate
passive design considerations and include monitoring, automatic and manual protection elements,
and explosion prevention protection, further described below.

=  Passive Design Considerations. Compartmentalization is a passive method of fire protection that
would be used to confine batteries into zones or areas. Each zone would be separated by rated
fire barriers in accordance with the California Fire Code. The project would not locate any new
structures in Federal Emergency Management Agency (FEMA) Flood Zone AE or any other
FEMA-designated Special Flood Hazard Area, and has been sited to mitigate sea-level rise and
tsunami risk. The former fuel tank farm area, including the west, north, and northeast sides of
the BESS Site facing the ocean is protected by existing berms that are approximately 33 feet in
height. The only voids in the berms surrounding the BESS Site are to the east and south, facing
away from the ocean (Figure 14 and Figure 15). These external berms will remain intact and only
the berms inside the former fuel oil tank farm area would be modified.

= Monitoring. The system would be continually monitored for electrical, gas/smoke, and thermal
variations.

=  Automatic Protection. The project would incorporate fire suppression for the various areas
within the building based on the type of hazard. The design would incorporate an automatic
sprinkler system. There would be one system dedicated to suppression at the battery/rack level
and, if required, another system to protect the buildings.

=  Manual Protection. The project would include on-site fire hydrants, automatic wet standpipes,
Class Il hose stations, and hand-held portable fire extinguishers.

= Explosion Prevention Protection. The lithium-ion batteries selected for the BESS would
incorporate explosion prevention protection pursuant to the NFPA 855 or International Fire
Code Chapter 12.

i The MCT is a hypothetical design basis event and has a 2% probability of being exceeded in a 50-year period, or a ~2,500 year average
return period per ASCE-7 Tsunami Loads and Effects.
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Figure 14 Project Topographic Survey (1/2)
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Figure 15 Project Topographic Survey (2/2)
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The City is requiring, as a Condition of Approval for the project, that the applicant prepare a
Tsunami Response Plan for review and approval by the Fire Chief, Police Chief, Harbor Director, and
the Community Development Director. The applicant’s Tsunami Response Plan would be required to
be approved prior to issuance of a building permit and would include components such as (but not
limited to) clearly defined warning procedures, triggers for activation of the City’s Emergency
Operation Center (EOC), and a media and public information plan. The purpose of the Tsunami
Response Plan would be to provide detailed project-specific procedures and coordination to
implement the City’s emergency response procedures. Any additional conditions required by the
MBFD, including fire department site access, fire apparatus access roads, site warning signage, and
building safety systems, would be incorporated into the final BESS project design.

During normal operation, lithium-ion batteries would not represent a significant risk of chemical
release that may affect on-site or off-site receptors or involve hazardous emissions. Safety
standards and features incorporated in the Project would minimize the potential for a release of
pollutants associated with proposed onsite lithium-ion batteries. Incorporation of applicable CBC
structural design standards into the structural plans for the BESS Project and compliance with
applicable state and federal regulations regarding related to the use, storage, and disposal of
hazardous materials, including lithium-ion batteries, would limit the risk that inundation of the
Project Site due to a tsunami would result in the release of pollutants. Implementation of a Tsunami
Response Plan approved by the City of Morro Bay Fire Chief, Police Chief, Harbor Director, and
Community Development Director would ensure the project would provide clearly-defined project-
specific warning procedures, triggers for activation of the City’s EOC, and a media and public
information plan to implement the City’s emergency response procedures.

In the event of an emergency that could affect the health, safety, and property of the public, the
policies and general approach of the City’s Multi-Hazard Emergency Response Plan would apply. The
Plan implements the City’s LHMP, which is part of the County of San Luis Obispo’s Multi-
Jurisdictional LHMP The policies and general approach to emergency situations delineated in the
Plan follow a number of widely adopted emergency response standards and operations protocols,
including the National Incident Management System, the State Emergency Management System,
and the Incident Command System. Implementation of the proposed safety standards and features
incorporated in the Project; applicable CBC structural design standards; applicable state and federal
regulations regarding related to the use, storage, and disposal of hazardous materials, including
lithium-ion batteries; implementation of the required Tsunami Response Plan; and compliance with
the provisions of the Emergency Response Plan would collectively minimize the potential for the
project to release pollutants due to project inundation as well as the risk that any accidental release
would result in adverse impacts to the health, safety, and property of the public. Therefore, this
impact would be less than significant.
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423 Radon Gas

Radon gas is produced by the radioactive decay of naturally occurring uranium present in soil and
rocks, and poses a human health risk via the emission of high-energy alpha particles. Radon gas that
intrudes into indoor air can build up and increase the risk of health conditions, such as cancer.

The United States Environmental Protection Agency has established an action level of 4 picocuries
per liter (pCi/L); an estimated 5.9% of homes in San Luis Obispo County contain radon gas
concentrations that are above this action level (CGS 2008). A non-regulatory, screening-level Radon
Potential Zone Map was prepared by the CGS and California Department of Public Health to show
areas with high, moderate, or low radon gas potential. The Project Site is in an area that has a low
radon gas potential (CGS 2023).
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5 Conclusions and Recommendations

Based on this Geologic Hazards Evaluation, Rincon concludes that the following geologic and
hydrologic hazards could result in potentially significant environmental impacts:

= Liquefaction and Settlement

=  Subsidence and Collapse

=  Expansive soils

These impacts can be feasibly mitigated below the applicable thresholds of significance through
implementation of the mitigation measures in Section 5.1.

5.1 Mitigation Measures

GEO-1 Geotechnical Assessments

A geotechnical assessment shall be prepared for the Project Site by a qualified engineer prior to
development of the Power Plant property. The geotechnical assessment shall include onsite
sampling of existing soil to ascertain current conditions and characterize the potential for risks
associated with liquefaction (such as lateral spreading, sand boils, etc.) and implications for future
building foundation elements. The analysis of the onsite potential for liquefaction, settlement, and
the presence of expansive soils, will be based on laboratory results generated in accordance with
current procedures and applicable State and local construction, engineering, and geotechnical
building standards at the time the assessment is prepared. The Project’s design and/or construction
shall incorporate all recommendations of the geotechnical assessment. The design shall be prepared
by a California-licensed engineer and shall comply with current State and Local Building Codes and
Department of Transportation design standards. The design of all building foundations, subgrades,
and transportation infrastructure shall such that they can withstand existing conditions, or the site
shall be treated in such a manner as to address the conditions.

Suitable measures to reduce impacts include, but are not limited to, the following:

= Specialized design of foundations by a structural engineer

= Removal or treatment of liquefiable soils

= Drainage to increase the depth to groundwater

= |n-situ densification of soils or other alterations to soil characteristics

=  Excavation and recompaction of onsite or imported soils

Treatment of existing soils with fixing agents prior to recompaction
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6 Limitations

Rincon prepared this Report in a manner that is consistent with the level of care and skill ordinarily
exercised by other members of the environmental profession. The conclusions, opinions, and
recommendations presented herein are based on a limited number of observations and data;
conditions could vary between or beyond the data evaluated. Rincon makes no other
representation, guarantee or warranty, express or implied, regarding the services, communication
(oral or written), Report, opinions, or instruments of service provided.

Rincon’s Report is preliminary in nature and performed solely from a review of available public
information. No interviews were conducted, regulatory agency personnel contacted or consulted,
site reconnaissance performed, samples obtained, and no form of site or laboratory testing
completed.

Although risk can never be eliminated, more detailed and extensive studies will yield more
information, which may help understand and manage the level of risk involved. Since detailed study
and analysis involves greater expense, clients participate in determining levels of service that
provide adequate information for their purposes at acceptable levels of risk. More extensive studies
could be performed to reduce these uncertainties and are recommended. The Limitations of this
Report apply to any electronic data submitted to the client that is associated with this desktop
review.
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7 List of Preparers

This Report was prepared in accordance with generally accepted practices and procedures, under
the direction of the following registered environmental professionals with Rincon Consultants, Inc.

This document

This document has been
has been digitally signed
digitally signed and sealed by
and sealed by Torin Snyder,
Alex Cruz, PG, PG, CHG on
on 4/13/2022. 4/13/2022.
Alex Cruz, PG Torin Snyder, PG, CHG
Senior Environmental Geologist Principal
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SOIL CLASSIFICATION SYSTEM-ASTM D2487

TYPICAL

MAJOR DIVISION LETTER DESCRIPTIONS

WELL GRADED GRAVELS. GRAVEL-SAND MIXTURES,

GRAVEL AND CLEAN GRAVELS ow UTLE R FAES.
GRAVELLY

(UTILE OR NO FINES) POOPLY GRADED-GRAVELS. GRAVEL~SAND
SOILS GP MIXTURES, UTTLE OR NO FINES.

COARSE Mg:iRSTEM:R:;XONOF GRAVELS WITH FINES GM SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURES.
RETAINED ON NO. 4 SIEVE

GRAINED SOILS (APPRECIABLE AMOUNT OF FINES)

GC CLAYEY GRAVELS, GRAVEL SAND-CLAY MIXTURES.

W WELL GRADED SANDS, GRAVELLY SANDS, UTTLE OR
MORE THAN 30X OF SAND AND CLEAN SANDS FINES.
MATERIAL IS LARGER THAN

NO. 200 SIEVE SIZE SANDY (UTTLE OR NO FINES) POOPLY GRADED-SANDS, GRAVELLY SAND, UTTLE
SOILS SP OR NO FINES.

e o SM SILTY SANDS, SAND-SILT MIXTURES.
COARSE FRICTION SANDS WITH FINES

RETAINED ON NO. 4 SIEVE

(APPRECIABLE AMOUNT OF FINES)
SC CLAYEY SANDS, SAND-CLAY MIXTURES.

INORGANIC SILTS AND VERY FINE SANDS, ROCK
ML FLOUR, SILTY OR CLAYEY FINE SANDS OR CLAYEY
SILTS WITH UGHT PLASTICITY.

INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY
FINE GRAINED SIE:._SAeg L UQU?H:NW;OLESS cL (I:RAVELLY c:\'s SANDY cunr:, SILTY CLAYS,

SOILS LEAN CLAYS.

ORGANIC SILTS ANO ORGANIC SILTY CLAYS OF LOW
oL PLASTICITY

INORGANIC SILTS OF MEDIUM TO HIGH PLASTICITY,
MORE THAN 30X OF MH ORGANIC SILTS.
MATERIAL IS SMALLER

NO. 200 SIEVE SiZE SILTS AND UQUID UMIT GREATER
CLAYS THAN 50

CH INORGANIC CLAYS OF HIGH PLASNCITY.

ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY,
OH GRGANIC SILTS.

HIGHLY ORGANIC SOILS PT zg:‘TT:E:;JSMUS SWAMP SOIL WITH HIGH ORGANIC

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDER UNE SOIL CLASSIFICATIONS

Modified California Split Spoon sampler Non-—plastic

Trioxial Compression
Standard Penetration Test (SPT) sampler R Value

= Chemical Anglysis

Shelby Tube Saompler = Consolidation

Sleeve (particle size) analysis

Bulk sample = Compaction Test

. Expansion Index Test
No recovery in sampler

Sand Equivalent

K XK EE = &

Grounwater Surface ' Unconfined Compresion
. Direct shear

SPT "N" = Uncorrected total blow count for : .
last foot of driving. Hydrometer Analysis

Equivalent SPT "N” for Modified California = Percentage possing No 200 sieve
sampler=0.7 Blow Count for last foot.

N set to 100 for driving refusal.

‘ Project No. Morro Bay Power Project

00-0620 Morro Bay, San Luis Obispo County, CA.

Figure
HUSHMAND ASSOCIATES, INC. KEY TO BORING LOGS AL

evid\projects\morroboy\key.dwg












































































































































































Bengal Engineering BORING NUMBER B-1
250 Big Sur Drive PAGE 1 OF 1
Goleta CA 93117

Telephone: (805) 685-6511

CLIENT _RRM Design Group PROJECT NAME _Morro Creek Multi-Use Trail and Bridge
PROJECT NUMBER PROJECT LOCATION _Morro Bay, SLO County, CA
DATE STARTED _8/6/13 COMPLETED _8/6/13 GROUND ELEVATION _23 ft HOLE SIZE _8" inches
DRILLING CONTRACTOR _S&G Dirilling GROUND WATER LEVELS:
DRILLING METHOD _HSA - CME 75 AT TIME OF DRILLING _---
LOGGED BY _E. Pongracz CHECKED BY ¥ AT END OF DRILLING _18.50 ft / Elev 4.50 ft
NOTES _*Drill Rod and Auto Hammer Used AFTER DRILLING _---
W nI: = ] ATTERBERG E ®
2| . <LlE LIMITS
- S ww | g T e =z - = ﬁ
SolEol oe | 252 (Eo o |2F|Es o |[E_|&<| F
JE|RE| 55 95< %O MATERIAL DESCRIPTION Z0o | %39|: o QE ox| w
Wl 82 282 |%” 2El0%|2°|32|25|E8|e | W
£ 1|0 4 bXe) =353 Z W
& Se=o|8 |“ 27|37z 5
0 » % 2 o o
Asphalt Concrete (AC)
T Earth Fill (ef)
Sand (SP/SM) - golden brown, medium dense to dense,
slightly moist, occasional piece of gravel
T Eolian Dune Sand (Qds)
20 1Y|SPT| 7-11-8 4
1 (19)
T - Fine-grained Sand (SP) with thin interbeds of Gravelly Sand
5 MC | 6-10-17 - light brown, dense, slightly moist 3 1102
- 2 (27)
15 |
o spT| 6:9-11 same as above (SP), less gravel .
- 3 (20)
10 |
T Very fine-grained Sand (SP) - light brown, dense, moist
15 SPT| 5-9-12 (increasing moisture content) 4
- 4 (21)
5 i
A 4
2 SPT| 61114 | same as above (SP), dense, wet (catcher used) 20
- 5 (25)

BENGAL GEOTECH BH V5 - BENGAL MOD GINT STD US LAB 2-10-10.GDT - 11/6/13 09:52 - C:\PROGRAM FILES (X86)\GINT\PROJECTS\MORRO CREEK.GPJ

GW measured at 18.5' below grade at conclusion of drilling.
Boring backfilled with native materials.
Bottom of borehole at 20.5 feet.
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250 Big Sur Drive PAGE 1 OF 2
Goleta CA 93117
Telephone: (805) 685-6511
CLIENT _RRM Design Group PROJECT NAME _Morro Creek Multi-Use Trail and Bridge
PROJECT NUMBER PROJECT LOCATION _Morro Bay, SLO County, CA
DATE STARTED _8/6/13 COMPLETED _8/6/13 GROUND ELEVATION _18 ft HOLE SIZE _8" inches
DRILLING CONTRACTOR _S&G Dirilling GROUND WATER LEVELS:
DRILLING METHOD _HSA - CME 75 V. AT TIME OF DRILLING _10.50 ft / Elev 7.50 ft
LOGGED BY _E. Pongracz CHECKED BY AT END OF DRILLING _---
NOTES _*Drill Rod and Auto Hammer Used AFTER DRILLING _---
W nI: = ] ATTERBERG = ®
2| <LlE LIMITS
- S ww | g T e =z - = ﬁ
GolEo|l we | E232 |Z0 Ui |25 |Eg o |E_|3=| F
JEILE| IS 93<>( &9 MATERIAL DESCRIPTION Zg 'cBE %3%|: EE|lON |0
Yola £2 | @82 |x siloz|x> |32|22|h2|o u
z Z |0 o |=S0O|& el e g Z(w =
& zE|T0la |7 | |27Z o
0 S n o [
Eolian Dune Sand (Qds)
15 = Fine-grained Sand (SP) - light brown, slightly dense, slightl
BULK 2-3-4 Fine-g (SP) - lig ghtly ghtly 1/ 402 TTVAY
MC (7) 1 SV
T G18 1-2-1 same as above (SP) with occ. small gravel, slightly moist
- A2 ] ©
SPT
- T 3
10 same as above (SP), moist
— MC | 1-3-6 ’
4 ©) 3 | 99 5 |DS, SV
T o same as above (SP), medium dense, very moist to wet in
| [ 10 SZT 2(%5 lower 6" of sample. 16 4 | sV
same as above (SP) in sharp contact with Sandy Gravel
A SET 1('150')5 (GP) - brown, medium dense, wet 18
. SPT| 3-4-5 Fine-grained Sand with Gravel (SP-SM) - brown to light
5 7 ) brown, dense, wet, poor recovery 15 8 SV
I Fine-grained Sand (SP) with occ. very small gravel - light
A SgT 6 (1351)16 brown, very dense, wet 24 3 SV
| 15
13 Alluvium (Qal)
A SST 6 (1333)20 same as above (SP) - olive brown to light olive, very dense, 22 2 SV
wet
. SPT| 1-14-24 same as above (SP) - dense to very dense; in sharp contact
10 | (38) with fine-grained Sand (SP) with shell hash and Gravelly 22 3 | sV
0 Sand / Sand with Gravel (SW/SP)
SPT| 3-24-
| 11 50/5" 21 3 SV
| 20
o, *Begin to add drilling mud to augers.
| SPT| 4-9-24 12 3 sV
12 (33)
I SPT| 4-5-7 Sand with scattered small gravel (SW) - light brown to
13 (12) orange brown in sharp contact with 1/2" Clayey Sand (SC) 26 14 | SV
-5 AN and fine-grained Sand (SP) - gray to dark gray, dense, wet
SPT| 0-1-1 Sandy Clay (SC) in sharp contact with Silty Clay (CL) - dark
- T 14 (2) gray, soft, wet 46
| 25
o Sandy, Silty Clay (CL) - dark gray, slightly stiff, wet,
I . '\450 1(5)3 scattered shells/shell fragments 26 | 102 CONS
-10 SPT| 2-7-15 Fine-grained Sand (SP) with some Silt to Silty Sand (SM) -
16 (22) dark gray, dense, moist, scattered very small shell 23
I fragments
30 SPT| 4-18-18 || 7= Fine-grained SiltySand (SM/SP) to Sand with Silt - dark o1

(Continued Next Page)
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Bengal Engineering BORING NUMBER B-2
250 Big Sur Drive PAGE 2 OF 2
Goleta CA 93117

Telephone: (805) 685-6511

CLIENT _RRM Design Group PROJECT NAME _Morro Creek Multi-Use Trail and Bridge
PROJECT NUMBER PROJECT LOCATION _Morro Bay, SLO County, CA
W nI: = ] ATTERBERG = ®
2| <LlE LIMITS
- S nw |o g I e Sz N = 0
ZolFol wa | 222 |0 oE (25 Ee o |E_|8=| *
LEILEl 45 | 95T (%9 MATERIAL DESCRIPTION ZQ|HhW|Z8|2|EE|CK|BE| o
T°|8% 23 | 233 |21 £3(oz|2"|32|22 |58 | &
£z | °z[o SEIS8|E |55|30(32)Y | £
[a) d | Z
30 @ =32 T |= )
17 (39) gray, very dense, very moist, last 9" of sample contains
- ] abundant shells
-15 SPT| 1-2-3 Silty Clay (CL) with trace Sand grading to Silty Clay (CL/CH)
18 (5) - dark gray, medium stiff, very moist, scattered to abundant 44
I rootlets and scattered shell fragments
MC | 1-6-7 Silty Clay (CH) - blue-gray, stiff, very moist DS,
L 35 19 | (13) 341 89 CONS
-20 SPT| 1-1-2 .
20 (3)
T £ Silty Clay (CL/CH) - olive green to blue gray (mottled),
B 40 ,\ZAE: 2(151$ medium stiff, very moist 35 | 92 C%%S
- T 2
-25
SZF;T 1{;52 | | \ Silty Clay (CL) - olive green to olive brown (mottled), 36
I medium stiff, very moist grading to olive green Silt (ML) -
MC | 2-2-3 % \\ slightly stiff, wet DS
B 45 23 5) Silty Clay (CL/CH) and Clayey Silt (ML) - olive green, 35 | 90 CONS
medium stiff, moist, mottled; grading to Clay (CL/CH) w/
- 4 / scatt. small gravel - dark gray, medium stiff, very moist
-30 SPT!| 1-3-10 % Silty Clay / Clay (CL/C_H) grading_to Sandy Clay_ (SC) and
24 (13) Gravelly Sand (SW) with clay - olive green to olive brown, 29
I stiff to medium dense
SPT| 5-7-3 / Silty Clay (CL/CH), Clayey Gravel (GC), and fine-grained
| | 50 25 | (10) % Silty Sand (SM) - olive green, stifffmedium dense, very moist 19
\ o wet y,

BENGAL GEOTECH BH V5 - BENGAL MOD GINT STD US LAB 2-10-10.GDT - 11/6/13 09:52 - C:\PROGRAM FILES (X86)\GINT\PROJECTS\MORRO CREEK.GPJ

GW measured at 10.5' to 12.5' below grade at various times
during drilling. Boring backfilled with native materials.
Bottom of borehole at 50.5 feet.
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250 Big Sur Drive PAGE 1 OF 2
Goleta CA 93117
Telephone: (805) 685-6511
CLIENT _RRM Design Group PROJECT NAME _Morro Creek Multi-Use Trail and Bridge
PROJECT NUMBER PROJECT LOCATION _Morro Bay, SLO County, CA
DATE STARTED _8/7/13 COMPLETED _8/7/13 GROUND ELEVATION _19 ft HOLE SIZE _8" inches
DRILLING CONTRACTOR _S&G Dirilling GROUND WATER LEVELS:
DRILLING METHOD _HSA - CME 75 V. AT TIME OF DRILLING _13.50 ft / Elev 5.50 ft
LOGGED BY _E. Pongracz CHECKED BY AT END OF DRILLING _---
NOTES _*Drill Rod and Auto Hammer Used AFTER DRILLING _---
W nI: = ] ATTERBERG E ®
2| <LlE LIMITS
- S ww | g T e =z - = ﬁ
GolEo| me | 822 |EQ UL 22|Egla o |Ex|Bs| F
JEILE| IS 95« %O MATERIAL DESCRIPTION Zo | Hhw %39|: EE QE o
"8 g2 |#8z|3” so|cz|27|35|22 6elg | &
o x =3 J|2Z(w I
3 - SEI=8|E5 |77 |3%|z | B
Eolian Dune Sand (Qds)
I SPT| 2-2-2 Fine-grained Sand (SP) - light brown, slightly dense, slightly
1 4) moist 3
15
| 5
L ] a. same as above (SP) - light brown, slightly dense, moist
MG 6(201)2 6 | 101 5 | sv
10
SPT!| 3-44 same as above (SP) with scatt. small gravel
10 7
T 3 (8)
L ] 99 Fine-grained Sand with occasional gravel (SP) - brown to
5 NLC 9 (2426)24 grayish brown, dense, wet 17 | 113 4 |DS, sV
a. Fine-grained Sand (SP) - light brown, medium dense, wet; in
| |15 SET 4‘21865 sharp contact with 5" bed of Gravelly Sand (SW) - dense, 23
wet
. sPT!| 0-14 Fine-grained Sand (SP) - light brown, medium dense; 3"
6 5) thick Sandy Gravel (GP/GW) in sharp contact with gray 22 10 | SV
I Fine-grained Sand/Silty Sand with roots and 1" thick, gray
SPT| 7-15-22 Silty Clay (CL) - loose/soft, wet (Qes ?)
0 7| @n Alluvium (Qal) 20
20 Fine-grained Sand (SP) with widely scattered, small gravel
- and shell fragments - light gray to olive, very dense, very
SPT| 5-16 ;
o moist to wet 20 3 SV
- T 8 50/3 Fine-grained Sand (SP) with some Silt - light gray to olive,
very dense, wet, scatt. small shell fragments
- T SPT| 10-4-6 2" thick gray Clay (CL) in sampler tip 15
9 (10)
T Mc | 223 Sand to Gravelly Sand (SW) - olive brown, loose, wet; in
-5 _ 10 5) sharp contact with Clayey Silt/Silty Clay (ML/CL) - gray, 23 | 118 CONS
25 slightly stiff, very moist to wet
i 2 Clay / Silty Clay (CL) with interbedded Sand / Pebbly Sand
I “4? 1(132§3 (SW) - gray to light gray, soft to medium dense, wet 23 | 101 DS
. 7. Gravelly Sand (SW) grading to fine-grained Sand (SP) with
S1F;T 5(231)6 some Silt to Silty Sand (SM) - gray, dense, wet, scattered 22 10 | SV
I shell fragments
MC | 6-11-2 same as above (SP)
-10 i 13 (13) 20 7 SV
30

(Continued Next Page)
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CLIENT _RRM Design Group PROJECT NAME _Morro Creek Multi-Use Trail and Bridge
PROJECT NUMBER PROJECT LOCATION _Morro Bay, SLO County, CA
W nI: = ] ATTERBERG E ®
a . o2, <l LIMITS =
T > mi |O g & = < . = ?
ZolEosl oe |22 (Eo oE |22 |Ex o |[E_|&<| F
JE|RE| 55 93<>( &9 MATERIAL DESCRIPTION Zg 'cBE %3%|: = Qﬁ ox| «
v 82 1982 |3 i0oz|> |32|22|52|g | &
= = oS8 |x 39|77 <2|Y =
J | £
SPT!| 214 same as above (SP); contains 2" thick and 3/4" thick brown
A 14 5) Clayey Silt (ML) seams 22 10 | SV
- T SPT| 3-10-13
15 23) 21 14 SV
Mc | 586 same as above (SP)
-15 16 (14) 24 | 107 2 |DS, SV
| 35
*Begin to add water to augers.
SPT| 1-11
. 17 ) : 24 5 S\
- SPT| 1-2-5 Gray, fine-grained Clayey Sand (SC) in sharp contact with
18 7) blue-gray Silty Clay (CL) - medium dense to stiff, wet to very 30
I moist
20 MC | 2-8-12 Silty Clay (CL/CH) - gray, stiff, very moist with organics; 27 | 99 DS,
e 18 (20) grading to olive green to gray, mottled Silty Clay (CH) - stiff, CONS
40 % very moist
i SPT!| 4-5-9 Fine-grained Sand (SP) in sharp contact with gray, mottled
A 19 (14) 3" thick Silty Clay (CL); grading to Clay with scatt., small 22 46 | 8V
gravel (CL) - stifffmedium dense, very moist to wet
- - MC | 2-5-7 Silty Clay (CL/CH) - olive brown to light gray (rusty mottling), 3 90 DS,
20 (12) stiff, very moist S CONS
-25
1. Clayey Silt (ML/MH) - olive green, slightly stiff, very moist; in
N _L—m SZF;T 0(1)3 sharp contact with Clay (CL/CH) with some sand and 26
occasional pebble - dark gray, stiff, very moist
T sPT!| 0-14 Clayey Silt / Silty Clay (ML/CL) - olive brown, slightly stiffl;
I 292 (5) grading to Silty Clay (CL) and Sandy Clay (SC) - olive 25
30 brown, medium stiff, very moist
SPT Older Alluvium (Qoal)
| | 50 23 Fine-grained Sandy Clay and Clayey Sand (SC) - orange 20
brown to gray and reddish brown, medium stiff, very moist to
\ wet

GW measured at 13.5' below grade during drilling. Boring
backfilled with native materials.
Bottom of borehole at 50.5 feet.
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