Section 4.6 — Geology and Soils

46  GEOLOGY AND SOILS

4.6.1 Existing Conditions

4.6.1.1  Regional Geologic and Topographic Setting

The proposed SEDAs and the OVSA are located near the western border of the Basin and Range
Geomorphic Province, a region generally characterized by north-south trending block-faulted
mountain ranges (horsts), intervening down-dropped alluvial valleys (grabens), associated fault
structures (as outlined below), and internal drainage. The Basin and Range Province extends
from southern Oregon to central Mexico, and incorporates portions of several states including
California, Oregon, ldaho, Utah, Nevada, Arizona and New Mexico. In east-central California,
the Basin and Range Province extends approximately 270 miles along the eastern flank of the
Sierra Nevada Province to the west, and borders the Mojave Desert Province on the south. This
portion of the Basin and Range Province varies in width from approximately 20 to 85 miles, and
encompasses all of Inyo County (including the SEDAs and the OVSA), as well as portions of
Mono, Kern and San Bernardino counties.

For much of the Paleozoic Era (between approximately 550 and 240 million years ago), the
current Basin and Range Province was covered by a vast, shallow sea, with associated deposition
of extensive sedimentary deposits such as limestone and sandstone. Subsequent periods of
metamorphism and tectonic compression altered the sedimentary rocks and resulted in a number
of thrust fault deposits, wherein older strata are pushed (or thrust) up to overlie younger rocks.
Beginning in the early Miocene Epoch (approximately 22 million years ago), a period of crustal
extension (stretching and thinning) began in the western US, resulting in the formation of
parallel normal faults (with predominantly vertical offset) and the associated Basin and Range
horst and graben structure described above. Subsequent uplift of the Sierra Nevada during the
Quaternary Period (approximately the last 1.6 million years) has produced extensive local
topographic relief, with only 80 miles separating the highest and lowest points in the contiguous
US (i.e., Mount Whitney at 14,505 feet amsl, and Badwater Basin at 282 feet below mean sea
level). The Sierra Nevada also generates a substantial rain shadow effect to the east, with much
of the Basin and Range Province exhibiting arid conditions.

4.6.1.2 Inyo County Geologic and Topographic Setting

Geologic conditions within Inyo County reflect the Basin and Range structural and topographic
profiles described above. Specifically, the County includes several uplifted horst mountain
blocks (e.g., portions of the Sierra Nevada, Inyo/White and Panamint mountains), intervening
and down-dropped graben valleys (e.g., Owens, Saline, Panamint, Eureka and Death valleys),
and related parallel (or sub-parallel) faults. Associated stratigraphy includes units ranging in age
from Precambrian (more than approximately 550 million years old) to Holocene (less than
approximately 11,000 years old), with a mix of igneous, metamorphic and sedimentary deposits,
as outlined below (California Geological Survey [CGS] 1977, formerly the California Division
of Mines and Geology).
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Stratigraphy

Precambrian Strata

Precambrian deposits occur in portions of the White/Inyo Mountains in areas east and southeast
of Bishop, the Panamint and Grapevine/Funeral mountains in the southern and eastern portions
of the County (along the western and eastern boundaries of Death Valley, respectively), and the
Amargosa and Nopah ranges in the southeastern portion of the County. Associated strata consist
primarily of metasedimentary rocks exhibiting varying degrees of alteration, such as limestone,
conglomerate, shale, quartzite, gneiss and marble.

Paleozoic Strata

Paleozoic rocks occur in many of the noted areas of Precambrian exposures (either separately or
in association with the Precambrian strata), as well as in areas including the Inyo Mountains east
of Owens Lake and the northern Panamint Mountains. These units include similar
metasedimentary strata as described for Precambrian rocks, as well localized minor pyroclastic
deposits (i.e., fragmented volcanic materials such as ash and tuff derived from explosive volcanic
events).

Mesozoic Strata

Mesozoic-age strata (between approximately 240 and 65 million years old) include granitic
igneous intrusive rocks in the eastern-most portion of the Sierra Nevada Batholith (a large
igneous intrusive body), portions of the northern and central White/Inyo Mountains (including
the Inyo and Hunter Mountain batholiths), the southern Panamint Mountains, the Coso Range,
and the Argus Mountains in the southwestern portion of the County. Minor exposures of
undifferentiated Mesozoic volcanic and metavolcanic rocks also occur in areas including the
central White/Inyo Mountains (northeast of Owens Lake) and the southern Panamint Mountains.

Tertiary Strata

Tertiary-age rocks (between approximately 65 and 1.6 million years old) in the County consist
primarily of volcanic deposits, including extensive exposures in the central and southern
White/Inyo Mountains, the southern Panamint Mountains, and portions of the northern
Grapevine/Funeral Mountains and Amargosa Range. These units encompass large fields of
flow-type deposits (e.g., basalt flows), as well as pyroclastic materials.

Quaternary Strata

Quaternary deposits include extensive alluvial materials in most local valleys and on local
alluvial fans; scattered older sedimentary rocks (mostly poorly consolidated sandstone and shale,
some of which may be late Tertiary in age) in various areas including the White/Inyo, Argus,
Coso, Panamint and Grapevine/Funeral mountains; and minor glacial deposits in the eastern
Sierra Nevada. In addition, relatively large exposures of Quaternary flow and pyroclastic
volcanic deposits are present in areas including the northwestern (Owens Valley) and
southwestern (Argus Range and Coso Mountains) portions of the County.
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Holocene Strata

Holocene deposits include younger alluvial and eolian (wind-derived) materials in the larger
valleys, as well as native topsoil. Alluvial materials typically include unconsolidated to
poorly-consolidated granular deposits, with variable amounts of silt to cobble size grains. Eolian
deposits consist primarily of well-sorted sand, and occur locally as dunes. Native topsoils
consist primarily of sandy and loamy-sand deposits, with variable amounts of silty to gravelly
soils and subsoils, clays (e.g., in playa deposits), fine- to coarse-grained sands, and rocky soils.
Soil depths vary locally, with thicker deposits generally located in alluvial valleys and steeper
areas exhibiting shallower soils (USDA 2014).

Groundwater

All or part of 38 groundwater basins are mapped within the County, with local basins occurring
primarily in valleys and typically associated with unconfined or partially confined alluvial
aquifers. These basins vary in size (areal extent) from approximately 312 (Santa Rosa Flat) to
921,000 acres (Death Valley), and comprise an important source of water for local agricultural,
domestic, municipal and environmental uses. Additional discussion of local groundwater
resources is provided in Section 4.6.1.3 and in Section 4.9.

Structure and Seismicity

The County is within the Basin and Range Province as previously described, and encompasses a
series of generally parallel, north-south trending normal faults located primarily at the
horst/graben boundaries. Like much of California, the County is within a seismically active
region, with a number of local faults designated as active or potentially active. Specifically,
active faults are defined as those exhibiting historic seismicity or displacement of Holocene-age
materials, while potentially active faults have no historic seismicity and displace Pleistocene
(between approximately 1.6 million and 11,000 years old) but not Holocene strata. A summary
of estimated maximum earthquake magnitudes associated with the principal active and
potentially active faults within the County is provided in Table 4.6-1, with the fault locations
shown on Figure 4.6-1. A number of CGS Earthquake Fault Zones (formerly termed Alquist-
Priolo Special Studies Zones and Fault-Rupture Hazard Zones) are present within the County, in
association with several of the noted faults. Specifically, these zones are associated with
segments of several local faults including the Round Valley, Fish Slough, White Mountains,
Owens Valley, Northern Death Valley, Hunter Mountain, Saline Valley, Panamint Valley,
Southern Sierra Nevada and Independence faults. The described CGS fault zone designations
are generally intended to “[r]egulate development near active faults so as to mitigate the hazard
of surface fault rupture” (CGS 2007).

Much of Inyo County is within a Seismic Zone 4 designation, which is the highest of four
national seismic risk zones and is generally interpreted as an area with a 1 in 10 chance of
experiencing a 0.4-Gal* peak ground acceleration (ground shaking) level within the next

! Gal is a unit of acceleration due to earth’s gravity. It is defined as 1 centimeter per second
squared (1 cm/s?).
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50 years. Portions of the southeastern County are within a Seismic Zone 3 designation, which
exhibits a 1 in 10 chance of experiencing a 0.3- Gal peak ground acceleration level within the
next 50 years. Based on these designations and the described locations of active and potentially
active faults, peak ground acceleration values of 0.4 Gal or higher (depending on site-specific
proximity to faults and earthquake locations) could potentially occur in much of the County.

Table 4.6-1
LOCAL ACTIVE AND POTENTIALLY ACTIVE FAULT SEISMICITY
IN INYO COUNTY
Faultt Maximum Momenzt Magnitude
(Mmax)
Owens Valley 7.6
Independence 7.1
Hunter Mountain-Saline Valley 7.2
White Mountains 7.4
Birch Creek 6.4
Deep Springs 6.6
Southern Sierra Nevada 7.3
Northern Death Valley 7.4
Round Valley 7.0
Death Valley 7.2
Panamint Valley 7.4
Fish Slough 6.6
Hilton Creek 6.7
Little Lake 6.9

Source: LADWP 2013

! Refer to Figure 4.6-1 for fault locations.

2 Moment magnitude is a measure of earthquake size in terms of the energy released, and
is based on the seismic moment of the earthquake (i.e., the rigidity of the Earth
multiplied by average amount of slip on the subject fault and the size of the area that
slipped).

4.6.1.3 Project Area Geologic and Topographic Setting
Western Solar Energy Group

Laws Solar Energy Development Area

The Laws SEDA includes primarily level topography associated with northern Owens Valley,
with some moderately sloping terrain along alluvial fan deposits in the eastern SEDA (in
association with the White/Inyo Mountains). Surface exposures consist primarily of late
Quaternary alluvial/lake and alluvial fan deposits, as well as loamy to sandy topsoils, with older
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Quaternary alluvial/sedimentary deposits and Paleozoic metasediments to the east, and
Quaternary volcanics and granitic intrusive rocks to the west. The Laws SEDA is located within
the regional Owens Valley Groundwater Basin, with average well depths of between 110 and
360 feet (although shallow, perched groundwater may also potentially occur).

Portions of several active and potentially active faults, as well as associated CGS Earthquake
Fault Zone designations, are located within or adjacent to the Laws SEDA, including the Owens
Valley, White Mountains and Fish Slough faults. As previously described, the Laws SEDA is
within a Seismic Zone 4 designation, with faults and other major regional fault structures that are
capable of generating earthquake events with magnitudes of between approximately 6.4 and 7.6.

Owens Lake Solar Energy Development Area

The Owens Lake SEDA is essentially level, and includes the Owens Lake surface and adjacent
areas of Owens Valley. Surface exposures consist predominantly of late Quaternary alluvial/lake
deposits and sandy to loamy topsoils, with surrounding strata including granitic intrusive rocks to
the west and southeast, Quaternary volcanics to the east, and Paleozoic metasedimentary rocks
and Mesozoic volcanics to the north and northeast. The Owens Lake SEDA is located within the
Owens Valley Groundwater Basin, and may also include shallow perched aquifers as described
above for the Laws SEDA and in Section 4.9.

Portions of several active and potentially active faults, as well as associated CGS Earthquake
Fault Zone designations, are located within or adjacent to the Owens Lake SEDA, including the
Owens Valley and Southern Sierra Nevada faults. As noted above for the Laws SEDA, the
Owens Lake SEDA is within a Seismic Zone 4 designation, with faults and other major regional
fault structures that are capable of generating large-magnitude earthquake events.

Rose Valley Solar Energy Development Area

The Rose Valley SEDA exhibits generally level topography with some moderately sloping
terrain along the east and west boundaries in association with the Coso Mountain foothills and
alluvial fan deposits along the eastern front of the Sierra Nevada. Surface exposures consist
predominantly of late Quaternary alluvial/lake deposits, sandy to loamy topsoils, and Tertiary
volcanics in the central SEDA area (west and south of South Haiwee Reservoir), with granitic
intrusive rocks to the west, and older Quaternary alluvial/sedimentary rocks and Tertiary and
Quaternary volcanics to the east. The Rose Valley SEDA is located within the area of the Owens
Valley (north SEDA) and Rose Valley (south SEDA) groundwater basins (with local well depths
ranging between approximately 20 and 360 feet), and may also include shallow perched aquifers
as described above for the Laws SEDA and in Section 4.9.

Portions of several active and potentially active faults are located within or adjacent to the

Rose Valley SEDA, including the Owens Valley and Little Lake faults. No CGS Earthquake
Fault Zone designations are located within or adjacent to the Rose Valley SEDA. As noted
above for the Laws SEDA, the Rose Valley SEDA is within a Seismic Zone 4 designation, with
faults and other major regional fault structures that are capable of generating large-magnitude
earthquake events.
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Pearsonville Solar Energy Development Area

The Pearsonville SEDA includes primarily level terrain, with rolling topography present in
several areas west of US 395, and low uneven volcanic (basalt) fields present in the northeastern
SEDA. Surface exposures consist predominantly of late Quaternary alluvial/lake deposits and
sandy to loamy topsoils, with some Quaternary volcanics exposed in the northeastern portion of
the SEDA as noted. Granitic intrusive rocks occur to the west along the eastern front of the
Sierra Nevada, and Tertiary and Quaternary volcanics are present to the east in the Coso
Mountains. The Pearsonville SEDA is located within the areal extent of the Indian Wells Valley
Groundwater Basin, with historic local well depths varying between approximately 75 and

1,000 feet (US Geological Survey 1991), and shallow perched aquifers potentially present (as
described above for the Laws SEDA and in Section 4.9).

Portions of one or more active and potentially active faults, as well as associated CGS
Earthquake Fault Zone designations, are located within or adjacent to the Pearsonville SEDA,
including the Little Lake Fault. As noted above for the Laws SEDA, the Pearsonville SEDA is
within a Seismic Zone 4 designation, with faults and other major regional fault structures that are
capable of generating large-magnitude earthquake events.

Owens Valley Study Area

The OVSA includes mostly level topography related to the Owens River Valley, with steeper
terrain present locally to the east and west in association with various features such as foothills,
volcanic structures and alluvial fans related to the Sierra Nevada and White/Inyo Mountains.
Surface exposures consist predominantly of late Quaternary alluvial/lake deposits and sandy to
loamy topsoils with a number of Quaternary volcanic exposures present in the central portion of
the Study Area and Mesozoic granitic/volcanic rocks exposed northwest of Owens Lake.
Granitic intrusive rocks occur in most areas to the west along the eastern front of the Sierra
Nevada along with localized glacial deposits and Mesozoic volcanics. Areas to the east include
diverse exposures of Precambrian and Paleozoic metasedimentary rocks, Mesozoic granitic
intrusives, Mesozoic, Tertiary and Quaternary volcanics, and older Quaternary
alluvial/sedimentary deposits. The OVSA is located within the areal extent of the Owens Valley
Groundwater Basin as described above for the Laws SEDA and in Section 4.9.

Portions of several active and potentially active faults, as well as associated CGS Earthquake
Fault Zone designations, are located within or adjacent to the OVSA, including the White
Mountains, Fish Slough, Round Valley, Birch Creek, Owens Valley, Southern Sierra Nevada and
Independence faults. The OVSA is within a Seismic Zone 4 designation, with faults and other
major regional fault structures that are capable of generating large-magnitude earthquake events.

Southern Solar Energy Group

Trona Solar Energy Development Area

The Trona SEDA includes mostly level topography associated with the northern extent of
Searles Valley while steeper terrain is present to the west (the Argus Range), east, and north (the
Slate Range). Surface exposures within the SEDA consist predominantly of late Quaternary
alluvial/lake deposits and sandy to loamy topsoils with predominantly Mesozoic granitic
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intrusive rocks to the west, and areas to the east and north exhibiting a diverse assemblage of
Precambrian and Paleozoic metasediments, Mesozoic granitic intrusives, Mesozoic and Tertiary
volcanics, and older Quaternary alluvial/sedimentary deposits. The Trona SEDA is within the
areal extent of the Searles Valley Groundwater Basin, with average reported well depths of
approximately 300 feet (although shallow, perched groundwater may also potentially occur, as
described in Section 4.9).

A trace of the potentially active Wilson Canyon Fault extends northwest-southeast through the
southwestern portion of the SEDA, with additional active and potentially active fault segments in
off-site areas to the east (e.g., the Ash Hills Fault (CGS 2010)). No CGS Earthquake Fault Zone
designations are located within or adjacent to the Trona SEDA. As previously described, the
Trona SEDA is within a Seismic Zone 4 designation, with major regional faults capable of
generating large-magnitude earthquake events.

A potential off-site transmission corridor has also been identified for the Trona SEDA, and
would likely extend along SR 178 to an existing 115-kV transmission line located along US 395
near the City of Ridgecrest (in Kern County). This corridor includes mostly moderate to level
topography, although some more rugged terrain is also present (e.g., in the southern Argus
range). Surface exposures include primarily late Quaternary alluvial/lake deposits and sandy to
loamy topsoils, with minor exposures of Mesozoic granitic intrusive rocks. The described
corridor would cross a number of potentially active faults (with associated CGS Earthquake
Fault Zone designations near the City of Ridgecrest), including structures within the Little Lake
Fault Zone, and is within the areal extent of the Searles Valley and Indian Wells Valley
groundwater basins.

Eastern Solar Energy Group

Chicago Valley Solar Energy Development Area

The Chicago Valley SEDA includes generally level topography, with some relief associated with
alluvial fan features extending west and east, respectively, from the adjacent Nopah and Resting
Spring ranges. Surface exposures within the SEDA consist of late Quaternary alluvial/lake
deposits and sandy to loamy topsoils, with areas to the west (Resting Spring Range) exhibiting
predominantly Paleozoic metasediments and Tertiary volcanics, and areas to the east (Nopah
Range) encompassing mostly Precambrian and Paleozoic metasediments. The Chicago Valley
SEDA is within the areal extent of the Amargosa Valley Groundwater Basin with average
reported well depths of approximately 2,500 feet (although shallow, perched groundwater may
also potentially occur, as described in Section 4.9).

No active or potentially active faults (or associated CGS Earthquake Fault Zone designations)
are located within or adjacent to the Chicago Valley SEDA although several such faults are
mapped in nearby areas to the northeast and northwest (including the Pahrump Valley Fault,).
The Chicago Valley SEDA is within a Seismic Zone 3 designation, with major regional faults
capable of generating large-magnitude earthquake events.

A potential off-site transmission corridor has also been identified for the Chicago Valley SEDA,
and extends generally east- northeast from the SEDA for approximately 19 miles to an existing
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500-kV transmission line located along SR 160 in the State of Nevada. This corridor includes
rugged terrain in the Nopah Range and generally moderate to level topography in other areas,
with surface exposures including Precambrian and Paleozoic metasediments, late Quaternary
alluvial/lake deposits, alluvial fans, and sandy to loamy topsoils. A number of potentially active
fault traces are located within or adjacent to the described corridor (although no associated CGS
Earthquake Fault Zone designations are present), which is also within the areal extent of the
Amargosa Valley and Pahrump Valley groundwater basins (with the latter basin described below
for the Charleston View SEDA).

Charleston View Solar Energy Development Area

The Charleston View SEDA includes mostly level topography, with some minor uplands in the
southwestern SEDA “panhandle” area associated with the adjacent Nopah Range to the west
and/or the northernmost extension of the Kingston Range. Surface exposures within the SEDA
consist predominantly of late Quaternary alluvial/lake deposits, alluvial fans, older Quaternary
alluvial/sedimentary deposits, and sandy to loamy topsoils in the more level areas (with
impervious substrata, or hardpans, occurring locally); also present are a mix of
Precambrian/Paleozoic metasedimentary rocks and older Quaternary alluvial/sedimentary
deposits in the “panhandle” area uplands. The Nopah Range to the west includes primarily
Precambrian and Paleozoic metasediments, with areas to the south (Kingston Range) exhibiting
Precambrian/Paleozoic metasedimentary strata and a mix of Tertiary granitic and metamorphic
rocks.

The Charleston View SEDA is within the areal extent of the Pahrump Valley and California
Valley groundwater basins. Local groundwater levels for the Pahrump Valley Basin in the site
vicinity are approximately 130 feet below the surface (CEC 2012), with reported well depths of
between 8 and 42 feet for the California Valley Basin (DWR 2003) and perched groundwater
also potentially present in both basins (as described in Section 4.9). The northern portion of the
Pahrump Valley Basin has also experienced an overall decline of aquifer levels in recent decades
with an associated area of potential subsidence (although this area is located northeast of the
Charleston View SEDA and is primarily in the State of Nevada (CEC 2012).

No active or potentially active faults (or associated CGS Earthquake Fault Zone designations)
are mapped within the Charleston View SEDA, although the potentially active Pahrump Valley
Fault is adjacent to the northwest and several additional faults occur within nearby areas to the
north and northwest. The Charleston View SEDA is within a Seismic Zone 3 designation, with
major regional faults capable of generating large-magnitude earthquake events.

A potential off-site transmission corridor has also been identified for the Charleston View SEDA
and extends generally northeast from the eastern SEDA boundary along Tecopa Road to an
existing 500-kVtransmission line located along SR 160 in the State of Nevada (CEC 2012). This
corridor includes generally similar topographic and geologic conditions as the Charleston View
SEDA with generally level terrain and surface exposures consisting predominantly of late
Quaternary alluvial/lake deposits, older Quaternary alluvial/sedimentary deposits, alluvial fans,
and sandy to loamy topsoils. A number of potentially active fault traces are located within or
adjacent to the described corridor, which is also within the areal extent of the Nevada portion of
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the Pahrump Valley Groundwater Basin (but is not within or adjacent to the noted area of
potential subsidence (CEC 2012).

Sandy Valley Solar Energy Development Area

The Sandy Valley SEDA includes predominantly level topography, with steeper terrain to the
east (Kingston Range) and south (Mesquite Mountains). Surface exposures within the SEDA
consist of late Quaternary alluvial/lake deposits and sandy to loamy topsoils with the Kingston
Range and Mesquite Mountains both encompassing Precambrian/Paleozoic metasedimentary
rocks; the Kingston Range also includes Tertiary granitic and metamorphic units as noted for the
Charleston View SEDA. The Sandy Valley SEDA is within the areal extent of the Mesquite
Valley Groundwater Basin, with average well depths of 1,020 feet (although perched
groundwater may also potentially occur, as described in Section 4.9).

No active or potentially active faults (or associated CGS Earthquake Fault Zone designations)
are mapped within the Sandy Valley SEDA although several such faults are mapped in areas to
the north and northwest (including the Pahrump Valley Fault). The Sandy Valley SEDA is
within a Seismic Zone 3 designation with major regional faults capable of generating large-
magnitude earthquake events.

46.1.4 Regulatory Framework

Development of the proposed project would be subject to a number of regulatory requirements
and industry standards related to potential geologic hazards. These requirements and standards
typically involve measures to evaluate risk and mitigate potential hazards through design and
construction techniques. Specific guidelines encompassing geologic criteria that may be
applicable to the design and construction of the proposed project include: (1) International Code
Council, Inc.; International Building Code (IBC; International Code Council, Inc. 2006); and the
related California Building Code (CBC; CCR Title 24, Part 2); (2) The California Seismic
Hazards Mapping Act (Public Resources Code [PRC] Division 2, Chapter 7.8, Section 2690

et seq.); (3) The Alquist-Priolo Earthquake Fault Zoning Act (PRC Division 2, Chapter 7.5,
Section 2621 et seq.); and (4) applicable standards of the County, including the General Plan
Public Safety Element (2001, as amended). Summary descriptions of the listed geologic
standards are provided below, and are incorporated into the discussion of impacts in

Section 4.6.3 as applicable. Discussion of erosion-related issues and associated requirements
under federal, state, and County standards is discussed briefly below, with more detailed
information provided in Section 4.9 of this PEIR due to the relationship between erosion and
storm water/water quality concerns.

Federal and State Regulations

International Building Code and California Building Code Standards

The, which encompasses the former Uniform Building Code (UBC), is produced by the
International Code Council, Inc. to provide standard specifications for engineering and
construction activities, including measures to address geologic and soil concerns. Specifically,
these measures encompass issues such as seismic loading (e.g., classifying seismic zones and
faults), ground motion, and engineered fill specifications (e.g., fill composition, compaction
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levels and moisture content). The referenced guidelines, while not comprising formal regulatory
requirements per se, are widely accepted by regulatory authorities and are routinely included in
related standards such as local development codes. The IBC guidelines are regularly updated to
reflect current industry standards and practices including criteria such as the American Society of
Civil Engineers and ASTM International (formerly known as the American Society for Testing
and Materials).

The previously referenced CBC guidelines are derived from the IBC and encompass criteria
specific to California such as geologic and seismic characteristics. Specifically, the CBC
includes the following requirements related to geologic issues: general provisions (Chapter 1);
structural design, including soil and seismic loading (Chapters 16/16A); structural tests and
special inspections, including seismic resistance (Chapters 17/17A); soils and foundations
(Chapters 18/18A); construction safeguards (Chapter 33); and grading, including excavation, fill,
drainage, and erosion control criteria (Appendix J of the guidelines).

California Seismic Hazards Mapping Act

The California Seismic Hazards Mapping Act (CSHMA\) provides a statewide seismic hazard
mapping and technical advisory program to assist local governments in protecting public health
and safety relative to seismic hazards. The CSHMA provides direction and funding for the State
Geologist to compile seismic hazard maps and to make those maps available to local
governments. The CSHMA, along with related standards in the Seismic Hazards Mapping
Regulations (CCR Title 14, Division 2, Chapter 8, Article 10, Section 3270 et seq.), also directs
local governments to require the completion and review of appropriate geotechnical studies prior
to approving development projects. These requirements are implemented on a local level
through means such as General Plan directives and regulatory ordinances.

Alquist-Priolo Earthquake Fault Zoning Act

The Alquist-Priolo Act (PRC Division 2, Chapter 7.5, Section 2621 et seq.) is intended to
prevent the construction of buildings used for human occupancy on the surface trace of active
faults. The law requires the State Geologist to establish regulatory zones known as Earthquake
Fault Zones around the surface traces of active faults, and to distribute maps of these zones to all
affected cities, counties, and state agencies. The Alquist-Priolo Act also requires completion of a
geologic investigation prior to project approval, to demonstrate that applicable structures would
not be constructed across active faults, and/or that appropriate set-backs from such faults
(generally 50 feet) are included in the project design.

Local Regulations

Inyo County General Plan

Section 9.6, Geologic and Seismic Hazards, in the Public Safety Element of the County General
Plan (2001, as amended) identifies a number of potential issues related to geologic and seismic
hazards, including protection from risks associated with seismic and volcanic events. The
principal goal identified to address these concerns, Goal GEO-1, is to “Minimize exposure to
hazards and structural damage from geologic and seismic conditions.” Several associated
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policies and implementation measures are applicable to the proposed project, as summarized

below.

Public Safety Element

4.6.2

Policy GEO-1.1: Development of Hazard Constraints. This policy is intended to restrict
development of habitable structures in areas subject to severe geologic hazards, such as
CGS Earthguake Fault Zones, liquefaction zones, landslide areas, and unstable soils.
Associated implementation measures include efforts to work with the State to prepare and
update Earthquake Fault Zones, maintain a map of known seismic hazards within the
County, require 50-foot (or other applicable) set-backs from active faults and/or
Earthquake Fault Zones, and preclude the placement of critical facilities (e.g., schools
and hospitals) within Earthquake Fault Zones.

Policy GEO-1.2: Seismic Retrofitting. This policy is intended to support and encourage
seismic upgrades to older facilities that may be structurally deficient. Associated
implementation measures include efforts to work with private developers to implement
seismic upgrades of existing facilities, and develop a program to inventory structures
requiring seismic upgrades.

Policy GEO-1.4: Design Measures. This policy requires that development of new
habitable structures in potential seismic hazard zones include appropriate engineering
design strategies to comply with applicable building standards. Associated
implementation measures include efforts to ensure that new development meets current
seismic safety standards for the associated seismic hazard zone.

Policy GEO-1.5: Slope Constraints. This policy restricts development on slopes with
grades of over 30 percent. Associated implementation measures include revising the
County Zoning Code to set limits for development on steep slopes.

Significance Thresholds

The thresholds for determining significance under CEQA are based on Appendix G of the State
CEQA Guidelines. In this analysis, the proposed project would have significant impacts on
geology and soils if it would result in any of the following:

Expose people or structures to potential substantial adverse effects, including the risk of
loss, injury or death involving:

a. Rupture of a known earthquake fault, as delineated on the most recent Alquist-
Priolo Earthquake Fault Zoning Map issued by the State Geologist for the area, or
based on other substantial evidence of a known fault (refer to CGS Special
Publication 42);

b. Strong seismic ground shaking;
c. Seismic related ground failure, including liquefaction; or
d. Landslides
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e Result in substantial soil erosion or the loss of topsoil,

e 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, corrosive effects, liquefaction or collapse;

e Be located on expansive soil, as defined in Section 1803.5.3 of the CBC, creating
substantial risks to life or property; or

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.

4.6.3 Impact Analysis

The REGPA is designed to minimize impacts to geology and soils resources by constraining
renewable energy development throughout the County in conjunction with the General Plan’s
existing protection for such resources. Indirectly, individual future projects have the potential to
impact sensitive geology and soils resources.

The following impact analysis primarily focuses on utility scale solar energy facilities because
those would result in the greatest change to the physical environment due the potential expanse
of such facilities; however, the analysis also applies to the other proposed categories of solar
energy facilities, including distributed generation and community scale facilities. In some cases,
distributed generation and community scale facilities may be roof-mounted or located in already
developed or disturbed areas, and would result in significantly less ground disturbance when
compared with larger projects and/or projects located on previously undisturbed sites.

The proposed REGPA also includes provisions for development of small scale solar energy
facilities. However, due to their small size(e.g., small array of ground- or roof-mounted PV
panels), and location (on the building or the property it serves), these developments are currently
allowed throughout the County within any zoning district under ICC Title 18, and require only
electrical and building permits for development. As a result, these developments are not
considered to result in impacts under CEQA, and would not typically require the CEQA analysis
or associated mitigation measures described in this document.

The County routinely reviews all development proposals for environmental impacts. Therefore,
all future solar energy projects would be evaluated on a project-specific basis to assess specific
impacts to geology and soils against the program-level analysis contained in this PEIR.
Applicable mitigation measures identified in this PEIR would be implemented for the individual
project, as well as any additional mitigation or design measures identified in the geology and
soils analysis conducted for the project.
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4.6.3.1  Western Solar Energy Group
Laws Solar Energy Development Area

Ground Rupture

Ground rupture from fault displacement and related effects such as lurching (i.e., the rolling
motion of surface materials associated with passing seismic waves) can adversely affect surface
and subsurface structures, including foundations and utilities. As previously described, portions
of several active and potentially active faults, as well as associated CGS Earthquake Fault Zones,
are located within or adjacent to the Laws SEDA. Based on these conditions, as well as the fact
that site-specific facility locations are unknown, proposed project facilities could potentially be
subject to damage from fault-related ground rupture (depending on their location within the
SEDA), and associated potential impacts would be significant. Mitigation is identified below in
Section 4.6.5 to address these potential impacts, and entails completion of site-specific
geotechnical analyses for proposed development to evaluate potential geologic hazards and
identify associated standard remedial measures.

Seismic Ground Shaking

As described above in Section 4.6.1, much of the County, including the Laws SEDA, could
experience peak ground shaking values of 0.4 g or more in association with large earthquake
events along major faults. This level of ground shaking could potentially result in significant
impacts to proposed facilities such as solar arrays and utilities. Mitigation is identified below in
Section 4.6.5 to address these potential impacts, and entails completion of site-specific
geotechnical analyses for proposed development to evaluate potential geologic hazards and
identify associated standard remedial measures.

Liquefaction and Related Effects

Liquefaction is the phenomenon whereby soils subjected to seismic (or other) ground shaking
effects exhibit a loss of shear strength and then demonstrate fluid-like flow behavior due to
excess pore pressure. Loose, granular and saturated soils with relative densities of less than
approximately 70 percent are most susceptible to these effects, with liquefaction potential
greatest at depths of less than approximately 50 feet. Surface and near surface manifestations
from these events can include loss of support for structures/foundations, pavement and utilities;
excessive dynamic settlement (including volume reductions in dry soils); and other effects such
as lateral spreading (i.e., horizontal displacement on sloped surfaces as a result of underlying
liquefaction). Based on the seismic environment described above for the Laws SEDA and
vicinity, the noted occurrence of granular (alluvial) soils, the potential for shallow groundwater
(including perched aquifers), and the fact that site-specific facility locations are unknown, the
potential for on-site liquefaction and related effects is considered moderate to high and
associated potential impacts would be significant. Mitigation is identified below in Section 4.6.5
to address these potential impacts, and entails completion of site-specific geotechnical analyses
for proposed development to evaluate potential geologic hazards and identify associated standard
remedial design and construction measures.
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Landslides/Slope Instability

As described above in Section 4.6.1, the Laws SEDA and adjacent areas exhibit primarily level
topography, with proposed solar facilities typically requiring slopes of less than five percent
(refer to Section 3.0). As a result, steeper natural or manufactured slopes potentially subject to
landslides and other types of slope failure are not expected to occur within the SEDA
development area. Because the nature and location of site-specific development is unknown,
however, landslide deposits and/or steeper manufactured slopes could potentially be
encountered/constructed during development within the Laws SEDA, and associated impacts are
considered potentially significant. Mitigation is identified below in Section 4.6.5 to address
these potential impacts, and entails completion of site-specific geotechnical analyses for
proposed development to evaluate potential geologic hazards and identify associated standard
remedial design and construction measures.

Erosion/Topsoil Loss

The Laws SEDA and adjacent areas include a number of unconsolidated and sandy
alluvial/topsoil deposits that exhibit generally high susceptibility for erosion and off-site
sediment transport (sedimentation). Project activities would likely involve the removal of
surface stabilizing features such as vegetation, excavation of existing compacted materials from
graded or cut areas, redeposition of excavated material as fill in proposed development sites and,
potentially, disposal of extracted groundwater onto graded or unstable areas (i.e., during
construction dewatering). Because the primary effects of erosion and sedimentation are
associated with water quality concerns as previously noted, detailed discussion of potential
erosion/sedimentation impacts is provided in Section 4.9.

Geologic and Soil Instability

Implementation of proposed solar development associated with the Laws SEDA could
potentially result in impacts associated with geologic and soil instability. Specifically, this could
involve issues related to compressible/collapsible soils, subsidence, and corrosive soils as
outlined below, based on geologic conditions and the fact that site-specific facility locations are
unknown. Potential instability issues involving landslides/slopes, seismically-induced
liquefaction and related effects are addressed above in this section.

Compressible/Collapsible Soils

Based on preliminary analysis, a number of on-site materials may be compressible under
loading, including alluvial, alluvial fan and topsoil deposits. In addition, portions of these
materials may also be susceptible to hydro-collapse, a process in which loose, dry soils undergo
rapid consolidation (collapse) when wetted. The potential occurrence of compressible and
collapsible soils could result in hazards such as differential settlement (different degrees of
settlement over relatively short distances), with associated significant potential effects to
structures, pavement, foundations/footings and utilities. Mitigation is identified below in
Section 4.6.5 to address these potential impacts, and entails completion of site-specific
geotechnical analyses for proposed development to evaluate potential geologic hazards and
identify associated standard remedial design and construction measures.
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Subsidence

Potential impacts related to subsidence are typically associated with conditions such as
groundwater (or other fluid) withdrawal and/or loading related to the placement of larger surface
structures. Depending on the nature of solar and related facility development at the Laws SEDA,
short- and/or long-term groundwater withdrawal may be required (refer to Table 2-1), along with
structural loading for facilities such as substation and transmission structures. Accordingly,
associated potential impacts to structures, pavement, foundations/footings and utilities would be
significant. Mitigation is identified below in Section 4.6.5 to address these potential impacts,
and entails completion of site-specific geotechnical analyses for proposed development to
evaluate potential geologic hazards and identify associated standard remedial design and
construction measures.

Corrosive Soils

Based on preliminary analysis, surficial materials within and adjacent to the Laws SEDA could
potentially exhibit corrosive properties related to factors such as pH, chloride or soluble sulfate
levels, as well as resistivity values (i.e., the ability to restrict, or resist, electric current).
Long-term exposure to corrosive soils can result in significant impacts related to deterioration
and eventual failure of concrete (from sulfate) and metal (from pH, chloride and resistivity)
structures, including foundations, reinforcing steel and subsurface utilities. Mitigation is
identified below in Section 4.6.5 to address these potential impacts, and entails completion of
site-specific geotechnical analyses for proposed development to evaluate potential geologic
hazards and identify associated standard remedial design and construction measures.

Expansive Soils

Expansive (or shrink-swell) behavior is attributable to the water-holding capacity of clay
minerals, and can adversely affect the integrity of facilities such as pavement, foundations, and
subsurface structures and utilities. Based on preliminary analysis, a number of surficial and
underlying deposits within the Laws SEDA and adjacent areas may potentially exhibit expansive
properties, with associated significant potential impacts to proposed solar development.
Mitigation is identified below in Section 4.6.5 to address these potential impacts, and entails
completion of site-specific geotechnical analyses for proposed development to evaluate potential
geologic hazards and identify associated standard remedial design and construction measures.

Wastewater Disposal

Implementation of proposed solar development with the Laws SEDA would not involve the use
of septic tanks or alternative wastewater systems (refer to Section 3.0). Accordingly, no
associated impacts would result from proposed project implementation.

Owens Lake Solar Energy Development Area

Ground Rupture

Potential ground rupture and related hazards in the Owens Lake SEDA are similar to those
described above for the Laws SEDA, and associated potential impacts would be significant.
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Mitigation is identified below in Section 4.6.5 to address these potential impacts, and entails
similar measures as noted above for the Laws SEDA.

Seismic Ground Shaking

Potential ground shaking hazards in the Owens Lake SEDA are similar to those described above
for the Laws SEDA, and associated potential impacts would be significant. Mitigation is
identified below in Section 4.6.5 to address these potential impacts, and entails similar measures
as noted above for the Laws SEDA.

Liguefaction and Related Effects

Potential liquefaction and related hazards in the Owens Lake SEDA are similar to those
described above for the Laws SEDA, although such potential would likely be limited to areas
outside of the Owen Lake playa. Specifically, the Owens Lake playa exhibits a higher content of
fine-grained materials such as silt and clay, with a correspondingly lower liquefaction potential.
Potential liquefaction and related impacts associated with development of the Owens Lake
SEDA would remain significant, however, due to the presence of alluvial deposits in a number of
on-site and adjacent areas. Mitigation is identified below in Section 4.6.5 to address these
potential impacts, and entails similar measures as noted above for the Laws SEDA.

Landslides/Slope Instability

Potential landslide/slope instability hazards in the Owens Lake SEDA are similar to those
described above for the Laws SEDA, and associated impacts are potentially significant

(i.e., depending on the nature and location of proposed development). Mitigation is identified
below in Section 4.6.5 to address these potential impacts, and entails similar measures as noted
above for the Laws SEDA.

Erosion/Topsoil Loss

Potential erosion-related hazards in the Owens Lake SEDA are similar to those described above
for the Laws SEDA. As previously noted, these potential effects are addressed in Section 4.9
due to their relationship to water quality concerns.

Geologic and Soil Instability

Potential hazards related to geologic and soil instability in the Owens Lake SEDA are generally
similar to those described above for the Laws SEDA. For hazards related to
compressible/collapsible soils, this conclusion is applicable primarily to areas of alluvial
deposits, while subsidence and corrosion hazards are associated with most on-site and adjacent
areas. Associated potential impacts would be significant, with related mitigation the same as that
outlined above for the Laws SEDA (as described below in Section 4.6.5).

Expansive Soils

Potential hazards related to expansive soils in the Owens Lake SEDA are similar to those
described above for the Laws SEDA, with this potential anticipated to be generally higher within
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the Owen Lake playa due to the abundance of finer-grained (clay) materials. Associated
potential impacts would be significant, with related mitigation the same as that outlined above
for the Laws SEDA (as described below in Section 4.6.5).

Wastewater Disposal

As described above for the Laws SEDA, implementation of proposed solar development within
the Owen Lake SEDA would not involve the use of septic tanks or alternative wastewater
systems. Accordingly, no associated impacts would result from proposed project
implementation.

Rose Valley Solar Energy Development Area

Ground Rupture

Potential ground rupture and related hazards in the Rose Valley SEDA are similar to those
described above for the Laws SEDA (although no CGS Earthquake Hazard Zones are present),
and associated potential impacts would be significant. Mitigation is identified below in

Section 4.6.5 to address these potential impacts, and entails similar measures as noted above for
the Laws SEDA.

Seismic Ground Shaking

Potential ground shaking hazards in the Rose Valley SEDA are similar to those described above
for the Laws SEDA, and associated potential impacts would be significant. Mitigation is
identified below in Section 4.6.5 to address these potential impacts, and entails similar measures
as noted above for the Laws SEDA.

Liquefaction and Related Effects

Potential liquefaction and related hazards in the Rose Valley SEDA are similar to those
described above for the Laws SEDA, although such potential would be low in areas of exposed
or shallow bedrock (i.e., areas west and south of South Haiwee Reservoir, refer to Section 4.6.1).
Potential liquefaction and related impacts associated with development of the Rose Valley SEDA
would remain significant, however, due to the presence of alluvial deposits in a number of on-
site and adjacent areas. Mitigation is identified below in Section 4.6.5 to address these potential
impacts, and entails similar measures as noted above for the Laws SEDA.

Landslides/Slope Instability

Potential landslide/slope instability hazards in the Rose Valley SEDA are similar to those
described above for the Laws SEDA, and associated impacts are potentially significant

(i.e., depending on the nature and location of proposed development). Mitigation is identified
below in Section 4.6.5 to address these potential impacts, and entails similar measures as noted
above for the Laws SEDA.
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Erosion/Topsoil Loss

Potential erosion-related hazards in the Rose Valley SEDA are similar to those described above
for the Laws SEDA. As previously noted, these potential effects are addressed in Section 4.9
due to their relationship to water quality concerns.

Geologic and Soil Instability

Potential hazards related to geologic and soil instability in the Rose Valley SEDA are similar to
those described above for the Laws SEDA (except for areas with exposed or shallow bedrock),
and associated potential impacts would be significant. Mitigation is identified below in

Section 4.6.5 to address these potential impacts, and entails similar measures as noted above for
the Laws SEDA.

Expansive Soils

Potential hazards related to expansive soils in the Rose Valley SEDA are similar to those
described above for the Laws SEDA (except for areas with exposed or shallow bedrock), and
associated potential impacts would be significant. Mitigation is identified below in Section 4.6.5
to address these potential impacts, and entails similar measures as noted above for the Laws
SEDA.

Wastewater Disposal

As described above for the Laws SEDA, implementation of proposed solar development within
the Rose Valley SEDA would not involve the use of septic tanks or alternative wastewater
systems. Accordingly, no associated impacts would result from proposed project
implementation.

Pearsonville Solar Energy Development Area

Ground Rupture

Potential ground rupture and related hazards in the Pearsonville SEDA are similar to those
described above for the Laws SEDA, and associated potential impacts would be significant.
Mitigation is identified below in Section 4.6.5 to address these potential impacts, and entails
similar measures as noted above for the Laws SEDA.

Seismic Ground Shaking

Potential ground shaking hazards in the Pearsonville SEDA are similar to those described above
for the Laws SEDA, and associated potential impacts would be significant. Mitigation is
identified below in Section 4.6.5 to address these potential impacts, and entails similar measures
as noted above for the Laws SEDA.
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Liquefaction and Related Effects

Potential liquefaction and related hazards in the Pearsonville SEDA are similar to those
described above for the Laws SEDA, although such potential would be low in areas of exposed
or shallow bedrock (e.g., the northeastern portion of the SEDA, refer to Section 4.6.1). Potential
liquefaction and related impacts associated with development of the Pearsonville SEDA would
remain significant, however, due to the presence of alluvial deposits in a number of on-site and
adjacent areas. Mitigation is identified below in Section 4.6.5 to address these potential impacts,
and entails similar measures as noted above for the Laws SEDA

Landslides/Slope Instability

Potential landslide/slope instability hazards in the Pearsonville SEDA are similar to those
described above for the Laws SEDA, and associated impacts are potentially significant

(i.e., depending on the nature and location of proposed development). Mitigation is identified
below in Section 4.6.5 to address these potential impacts, and entails similar measures as noted
above for the Laws SEDA.

Erosion/Topsoil Loss

Potential erosion-related hazards in the Pearsonville SEDA are similar to those described above
for the Laws SEDA. As previously noted, these potential effects are addressed in Section 4.9
due to their relationship to water quality concerns.

Geologic and Soil Instability

Potential hazards related to geologic and soil instability in the Pearsonville SEDA are similar to
those described above for the Laws SEDA (except for areas with exposed or shallow bedrock),
and associated potential impacts would be significant. Mitigation is identified below in

Section 4.6.5 to address these potential impacts, and entails similar measures as noted above for
the Laws SEDA.

Expansive Soils

Potential hazards related to expansive soils in the Pearsonville SEDA are similar to those
described above for the Laws SEDA (except for areas with exposed or shallow bedrock), and
associated potential impacts would be significant. Mitigation is identified below in Section 4.6.5
to address these potential impacts, and entails similar measures as noted above for the Laws
SEDA.

Wastewater Disposal

As described above for the Laws SEDA, implementation of proposed solar development within
the Pearsonville SEDA would not involve the use of septic tanks or alternative wastewater
systems. Accordingly, no associated impacts would result from proposed project
implementation.
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Owens Valley Study Area

Ground Rupture

Potential ground rupture and related hazards in the OVSA are similar to those described above
for the Laws SEDA, and associated potential impacts would be significant. Mitigation is
identified below in Section 4.6.5 to address these potential impacts, and entails similar measures
as noted above for the Laws SEDA.

Seismic Ground Shaking

Potential ground shaking hazards in the OVSA are similar to those described above for the Laws
SEDA, and associated potential impacts would be significant. Mitigation is identified below in
Section 4.6.5 to address these potential impacts, and entails similar measures as noted above for
the Laws SEDA.

Liguefaction and Related Effects

Potential liquefaction and related hazards in the OVSA are similar to those described above for
the Laws SEDA, although such potential would be low in areas of exposed or shallow bedrock
(e.g., the central portion of the OVSA and locations northwest of Owens Lake, refer to

Section 4.6.1). Potential liquefaction and related impacts associated with development of the
OVSA would remain significant, however, due to the presence of alluvial deposits in a number
of on-site and adjacent areas. Mitigation is identified below in Section 4.6.5 to address these
potential impacts, and entails similar measures as noted above for the Laws SEDA.

Landslides/Slope Instability

Potential landslide/slope instability hazards in the OVSA are similar to those described above for
the Laws SEDA, and associated impacts are potentially significant (i.e., depending on the nature
and location of proposed development). Mitigation is identified below in Section 4.6.5 to

address these potential impacts, and entails similar measures as noted above for the Laws SEDA.

Erosion/Topsoil Loss

Potential erosion-related hazards in the OVSA are similar to those described above for the Laws
SEDA. As previously noted, these potential effects are addressed in Section 4.9 due to their
relationship to water quality concerns.

Geologic and Soil Instability

Potential hazards related to geologic and soil instability in the OVSA are similar to those
described above for the Laws SEDA (except for areas with shallow or exposed bedrock), and
associated potential impacts would be significant. Mitigation is identified below in Section 4.6.5
to address these potential impacts, and entails similar measures as noted above for the Laws
SEDA.
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Expansive Soils

Potential hazards related to expansive soils in the OVSA are similar to those described above for
the Laws SEDA (except for areas with shallow or exposed bedrock), and associated potential
impacts would be significant. Mitigation is identified below in Section 4.6.5 to address these
potential impacts, and entails similar measures as noted above for the Laws SEDA.

Wastewater Disposal

As described above for the Laws SEDA, implementation of proposed solar development within
the OVSA would not involve the use of septic tanks or alternative wastewater systems.
Accordingly, no associated impacts would result from proposed project implementation.

4.6.3.2  Southern Solar Energy Group
Trona Solar Energy Development Area

Ground Rupture

Potential ground rupture and related hazards in the Trona SEDA are similar to those described
above for the Laws SEDA (although no CGS Earthquake Hazard Zones are present), and
associated potential impacts would be significant. Mitigation is identified below in Section 4.6.5
to address these potential impacts, and entails similar measures as noted above for the Laws
SEDA. As previously described, the potential off-site transmission corridor associated with the
Trona SEDA may include one or more potentially active faults (and associated CGS Earthquake
Fault Zones), with related potential ground rupture effects to be evaluated during site-specific
geotechnical investigation if applicable (i.e., if the noted corridor is included as part of the
proposed Trona SEDA development).

Seismic Ground Shaking

Potential ground shaking hazards in the Trona SEDA and the potential off-site transmission
corridor are similar to those described above for the Laws SEDA, and associated potential
impacts would be significant. Mitigation is identified below in Section 4.6.5 to address these
potential impacts, and entails similar measures as noted above for the Laws SEDA.

Liquefaction and Related Effects

Potential liquefaction hazards in the Trona SEDA and the potential off-site transmission corridor
are similar to those described above for the Laws SEDA, and associated potential impacts would
be significant. Mitigation is identified below in Section 4.6.5 to address these potential impacts,
and entails similar measures as noted above for the Laws SEDA.

Landslides/Slope Instability

Potential landslide/slope instability hazards in the Trona SEDA and the potential off-site
transmission corridor are similar to those described above for the Laws SEDA, and associated
impacts are potentially significant (i.e., depending on the nature and location of proposed
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development). Mitigation is identified below in Section 4.6.5 to address these potential impacts,
and entails similar measures as noted above for the Laws SEDA.

Erosion/Topsoil Loss

Potential erosion-related hazards in the Trona SEDA and the potential off-site transmission
corridor are similar to those described above for the Laws SEDA. As previously noted, these
potential effects are addressed in Section 4.9 due to their relationship to water quality concerns.

Geologic and Soil Instability

Potential hazards related to geologic and soil instability in the Trona SEDA and the potential off-
site transmission corridor are similar to those described above for the Laws SEDA, and
associated potential impacts would be significant. Mitigation is identified below in Section 4.6.5
to address these potential impacts, and entails similar measures as noted above for the Laws
SEDA.

Expansive Soils

Potential hazards related to expansive soils in the Trona SEDA and the potential off-site
transmission corridor are similar to those described above for the Laws SEDA, and associated
potential impacts would be significant. Mitigation is identified below in Section 4.6.5 to address
these potential impacts, and entails similar measures as noted above for the Laws SEDA.

Wastewater Disposal

As described above for the Laws SEDA, implementation of proposed solar development within
the Trona SEDA and the potential off-site transmission corridor would not involve the use of
septic tanks or alternative wastewater systems. Accordingly, no associated impacts would result
from proposed project implementation.

4.6.3.3 Eastern Solar Energy Group
Chicago Valley Solar Energy Development Area

Ground Rupture

Because no active or potentially active faults (or associated CGS Earthquake Fault Zones) are
mapped or known to occur within the Chicago Valley SEDA, ground rupture hazards are low
and associated potential impacts would be less than significant. It should be noted, however, that
surface displacements such as lurching or cracking could potentially occur at locations within or
adjacent to the Chicago Valley SEDA as a result of off-site seismic activity, although the
probability of such events is considered low. Because assessment of seismic ground rupture
potential is a standard element of geotechnical investigation, this potential hazard would be
evaluated as part of the site-specific geotechnical analyses outlined below in Section 4.6.5. As
previously described, the potential off-site transmission corridor associated with the Chicago
Valley SEDA may include one or more potentially active faults, with associated potential ground
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rupture effects to be evaluated during site-specific geotechnical investigation if applicable (i.e., if
the noted corridor is included as part of the proposed Chicago Valley SEDA development).

Seismic Ground Shaking

Potential ground shaking hazards in the Chicago Valley SEDA and the potential off-site
transmission corridor are generally similar to those described above for the Laws SEDA,
although associated peak ground shaking values would be somewhat lower due to the location of
this SEDA and adjacent areas in a Seismic Zone 3 designation (as opposed to a Seismic Zone 4
for the Laws SEDA, refer to Section 4.6.1). Associated potential impacts would remain
significant, however, and related mitigation is identified below in Section 4.6.5 to address these
potential impacts (and entails similar measures as noted above for the Laws SEDA).

Liquefaction and Related Effects

Potential liquefaction hazards in the Chicago Valley SEDA and the potential off-site
transmission corridor are similar to those described above for the Laws SEDA, although such
potential would be low in areas of exposed or shallow bedrock. Potential liquefaction and
related impacts associated with development of the Chicago Valley SEDA and the potential
off-site transmission corridor would remain significant, however, due to the presence of alluvial
deposits in a number of on-site and adjacent areas. Mitigation is identified below in Section
4.6.5 to address these potential impacts, and entails similar measures as noted above for the Laws
SEDA.

Landslides/Slope Instability

Potential landslide/slope instability hazards in the Chicago Valley SEDA and the potential off-
site transmission corridor are similar to those described above for the Laws SEDA, and
associated impacts are potentially significant (i.e., depending on the nature and location of
proposed development). Mitigation is identified below in Section 4.6.5 to address these potential
impacts, and entails similar measures as noted above for the Laws SEDA.

Erosion/Topsoil Loss

Potential erosion-related hazards in the Chicago Valley SEDA and the potential off-site
transmission corridor are similar to those described above for the Laws SEDA. As previously
noted, these potential effects are addressed in Section 4.9 due to their relationship to water
quality concerns.

Geologic and Soil Instability

Potential hazards related to geologic and soil instability in the Chicago Valley SEDA and the
potential off-site transmission corridor are similar to those described above for the Laws SEDA,
and associated potential impacts would be significant. Mitigation is identified below in

Section 4.6.5 to address these potential impacts, and entails similar measures as noted above for
the Laws SEDA.
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Expansive Soils

Potential hazards related to expansive soils in the Chicago Valley SEDA and the potential
off-site transmission corridor are similar to those described above for the Laws SEDA, and
associated potential impacts would be significant. Mitigation is identified below in Section 4.6.5
to address these potential impacts, and entails similar measures as noted above for the Laws
SEDA.

Wastewater Disposal

As described above for the Laws SEDA, implementation of proposed solar development within
the Chicago Valley SEDA and the potential off-site transmission corridor would not involve the
use of septic tanks or alternative wastewater systems. Accordingly, no associated impacts would
result from proposed project implementation.

Charleston View Solar Energy Development Area

Ground Rupture

Because no active or potentially active faults are mapped or known to occur within Charleston
View SEDA, ground rupture hazards are generally low and associated potential impacts would
be less than significant. It should be noted, however, that surface displacements such as lurching
or cracking could potentially occur at locations within or adjacent to the Charleston View SEDA
as a result of off-site seismic activity (e.g., along the adjacent Pahrump Fault), although the
probability of such events is considered low. Because assessment of seismic ground rupture
potential is a standard element of geotechnical investigation, this potential hazard would be
evaluated as part of the site-specific geotechnical analyses outlined below in Section 4.6.5. As
previously described, the potential off-site transmission corridor associated with the Charleston
View SEDA may include one or more active or potentially active faults, with associated
potential ground rupture effects to be evaluated during site-specific geotechnical investigation if
applicable (i.e., if the noted corridor is included as part of the proposed Charleston View SEDA
development).

Seismic Ground Shaking

Potential ground shaking hazards in the Charleston View SEDA and the potential off-site
transmission corridor are generally similar to those described above for the Laws SEDA,
although associated peak ground shaking values would be somewhat lower due to: (1) the
location of this SEDA and adjacent areas in a Seismic Zone 3, as opposed to a Seismic Zone 4
for the Laws SEDA (refer to Section 4.6.1); and (2) the presence of exposed or shallow bedrock
in the southwestern “panhandle” portion of the Charleston View SEDA (refer to Section 4.6.1).
Associated potential impacts would remain significant, however, and related mitigation is
identified below in Section 4.6.5 to address these potential impacts (and entails similar measures
as noted above for the Laws SEDA).
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Liquefaction and Related Effects

Potential liquefaction and related hazards in the Charleston View SEDA and the potential off-site
transmission corridor are similar to those described above for the Laws SEDA, although such
potential would be low in areas of exposed or shallow bedrock. Potential liquefaction and
related impacts associated with development of the Charleston View SEDA and the potential
off-site transmission corridor would remain significant, however, due to the presence of alluvial
deposits in a number of on-site and adjacent areas. Mitigation is identified below in

Section 4.6.5 to address these potential impacts, and entails similar measures as noted above for
the Laws SEDA.

Landslides/Slope Instability

Potential landslide/slope instability hazards in the Charleston View SEDA and the potential
off-site transmission corridor are similar to those described above for the Laws SEDA, and
associated impacts are potentially significant (i.e., depending on the nature and location of
proposed development). Mitigation is identified below in Section 4.6.5 to address these potential
impacts, and entails similar measures as noted above for the Laws SEDA.

Erosion/Topsoil Loss

Potential erosion-related hazards in the Charleston View SEDA and the potential off-site
transmission corridor are similar to those described above for the Laws SEDA. As previously
noted, these potential effects are addressed in Section 4.9 due to their relationship to water
quality concerns.

Geologic and Soil Instability

Potential hazards related to geologic and soil instability in the Charleston View SEDA and the
potential off-site transmission corridor are similar to those described above for the Laws SEDA
(except for areas with shallow or exposed bedrock), and associated potential impacts would be
significant. Mitigation is identified below in Section 4.6.5 to address these potential impacts,
and entails similar measures as noted above for the Laws SEDA.

Expansive Soils

Potential hazards related to expansive soils in the Charleston View SEDA and the potential
off-site transmission corridor are similar to those described above for the Laws SEDA (except
for areas with shallow or exposed bedrock), and associated potential impacts would be
significant. Mitigation is identified below in Section 4.6.5 to address these potential impacts,
and entails similar measures as noted above for the Laws SEDA.

Wastewater Disposal

As described above for the Laws SEDA, implementation of proposed solar development within
the Charleston View SEDA and the potential off-site transmission corridor would not involve the
use of septic tanks or alternative wastewater systems. Accordingly, no associated impacts would
result from proposed project implementation.
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Sandy Valley Solar Energy Development Area

Ground Rupture

Because no active or potentially active faults (or associated CGS Earthquake Fault Zones) are
mapped or known to occur within the Sandy Valley SEDA, ground rupture hazards are low and
associated potential impacts would be less than significant. As previously noted, however,
surface displacements such as lurching or cracking could potentially occur at locations within or
adjacent to the Sandy Valley SEDA as a result of off-site seismic activity, although the
probability of such events is considered low. Because assessment of seismic ground rupture
potential is a standard element of geotechnical investigation, this potential hazard would be
evaluated as part of the site-specific geotechnical analyses outlined below in Section 4.6.5.

Seismic Ground Shaking

Potential ground shaking hazards in the Sandy Valley SEDA are generally similar to those
described above for the Laws SEDA, although associated peak ground shaking values would be
somewhat lower due to the location of this SEDA in a Seismic Zone 3 designation (as opposed to
a Seismic Zone 4 for the Laws SEDA, refer to Section 4.6.1). Associated potential impacts
would remain significant, however, and related mitigation is identified below in Section 4.6.5 to
address these potential impacts (and entails similar measures as noted above for the Laws
SEDA).

Liquefaction and Related Effects

Potential liquefaction hazards in the Sandy Valley SEDA are similar to those described above for
the Laws SEDA, and associated potential impacts would be significant. Mitigation is identified
below in Section 4.6.5 to address these potential impacts, and entails similar measures as noted
above for the Laws SEDA.

Landslides/Slope Instability

Potential landslide/slope instability hazards in the Sandy Valley SEDA are similar to those
described above for the Laws SEDA, and associated impacts are potentially significant

(i.e., depending on the nature and location of proposed development). Mitigation is identified
below in Section 4.6.5 to address these potential impacts, and entails similar measures as noted
above for the Laws SEDA.

Erosion/Topsoil Loss

Potential erosion-related hazards in the Sandy Valley SEDA are similar to those described above
for the Laws SEDA. As previously noted, these potential effects are addressed in Section 4.9
due to their relationship to water quality concerns.

Geologic and Soil Instability

Potential hazards related to geologic and soil instability in the Sandy Valley SEDA are similar to
those described above for the Laws SEDA, and associated potential impacts would be
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significant. Mitigation is identified below in Section 4.6.5 to address these potential impacts,
and entails similar measures as noted above for the Laws SEDA.

Expansive Soils

Potential hazards related to expansive soils in the Sandy Valley SEDA are similar to those
described above for the Laws SEDA, and associated potential impacts would be significant.
Mitigation is identified below in Section 4.6.5 to address these potential impacts, and entails
similar measures as noted above for the Laws SEDA.

Wastewater Disposal

As described above for the Laws SEDA, implementation of proposed solar development within
the Sandy Valley SEDA would not involve the use of septic tanks or alternative wastewater
systems. Accordingly, no associated impacts would result from proposed project
implementation.

4.6.4 Level of Significance before Mitigation

Based on the analyses in Section 4.6.3, future utility scale, distributed generation, and
community scale solar energy facility projects under the REGPA could result in potentially
significant impacts related to: (1) seismic ground rupture, ground acceleration (ground shaking),
and liguefaction/related effects (e.g., dynamic settlement); (2) landslides/slope instability; (3)
geologic and soil instability; and (4) expansive soils. These impacts require mitigation to reduce
them to the maximum extent feasible.

Due to their smaller size and location, distributed generation and community scale facilities
would generally be expected to result in less severe impacts to geology and soils when compared
with utility scale facilities or facilities located on previously undisturbed sites; however, the
severity of the impact would ultimately depend on the resources present. Small scale projects are
typically considered to result in no impacts under CEQA.

4.6.5 Mitigation Measures

Geology and soils mitigation measures have been developed for solar energy development
projects producing more than 20 MW of electricity for off-site use (utility scale) and would be
implemented to mitigate adverse impacts to geology and soils. As previously mentioned, small
scale solar energy projects are considered to result in no impacts under CEQA; however, all
individual solar energy facility project applications (including small scale, community scale, and
distributed generation) shall be reviewed by the County, and the need for implementation of the
following mitigation measures shall be determined based on the professional judgment of a
qualified county planner, pursuant to ICC Title 21 and State CEQA Guidelines. For example,
community scale solar developments (i.e., roof- or ground-mounted PV panels for a specific
community’s use) may be determined by a qualified county planner to have no potential impact
on geology and soils and would not require a geological investigation or implementation of the
geology and soils mitigation measures listed in this section. In such cases, the County shall
document that no impacts to geology and soils would occur and no mitigation measures are
necessary in lieu of the geotechnical investigation required in Mitigation Measure GEO-1.
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If a proposed distributed generation or community scale solar development project is determined
by the County to have the potential to impact geological resources and soils, then the following
mitigation measures shall be implemented as determined necessary by the qualified county
planner. The County will review future solar energy development proposals to determine if they
meet the requirements of Section 15162 of the State CEQA Guidelines; projects that do not meet
the requirements may require additional CEQA analysis prior to approval. Similar to proposed
distributed generation and community scale solar energy projects, small scale solar project
applications undergo County review, and implementation of additional CEQA review and/or
mitigation measures shall be at the discretion of a qualified county planner.

As described above in Sections 4.6.3 and 4.6.4, implementation of solar energy projects under
the REGPA could result in potentially significant impacts related to geology and soils.
Accordingly, the following mitigation measures are provided to address those issues, and include
applicable BMPs and related information from REAT’s Best Management Practices and
Guidance Manual (REAT 2010). Implementation of these measures would reduce the severity of
identified impacts to geology and soils, and may reduce them to below a level of significance in
most cases.

MM GEO-1: Conduct site-specific geotechnical investigations.

Site-specific geotechnical investigations will be completed for utility scale proposed
development within the individual SEDAs and the OVSA, and the potential off-site transmission
corridors associated with the Charleston View, Chicago Valley, and Trona SEDAs (if
applicable), prior to final project design approval. These investigations will identify site-
specific criteria related to considerations such as grading, excavation, fill, and structure/facility
design. All applicable results and recommendations from the geotechnical investigations will be
incorporated into the associated individual project design documents to address identified
potential geologic and soil hazards, including but not necessarily limited to: ground rupture;
ground acceleration (ground shaking); soil liquefaction (and related issues such as dynamic
settlement and lateral spreading); landslides/slope instability; geologic and soil instability
(including compressible/collapsible soils, subsidence, and corrosive soils); and expansive soils.
The final project design documents will also encompass applicable standard design and
construction practices from sources including the CBC, IBC, and County standards, as well as
the results/recommendations of County plan review and on-the-ground geotechnical observations
and testing to be conducted during project excavation, grading and construction activities (with
all related requirements to be included in applicable engineering/design drawings and
construction contract specifications). A summary of the types of remedial measures typically
associated with identified potential geologic and soil hazards, pursuant to applicable regulatory
and industry standards (as noted), is provided below. The remedial measures
identified/recommended as part of the described site-specific geotechnical investigations will
take priority over the more general types of standard regulatory/industry measures listed below.

e Ground Rupture: (1) locate (or relocate) applicable facilities away from known active (or
potentially active) faults and outside of associated CGS Earthquake Fault Zones; and
(2) require appropriate (typically 50-foot) building exclusion buffers on either side of
applicable fault traces.
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4.6.6

Ground Acceleration (Ground Shaking): (1) incorporate applicable seismic loading
factors (e.g., IBC/CBC criteria) into the design of facilities such as structures,
foundations/slabs, pavement, utilities, manufactured slopes, retaining walls and drainage
facilities; (2) use remedial grading techniques where appropriate

(e.g., removing/replacing and/or reconditioning unsuitable soils); and (3) use properly
engineered fill per applicable industry/regulatory standards (e.g., IBC/CBC), including
criteria such as appropriate fill composition, placement methodology, compaction levels,
and moisture content.

Liguefaction and Related Effects: (1) remove unsuitable soils and replace with
engineered fill (as previously described), per applicable regulatory/industry standards
(e.g., IBC/CBC); (2) employ measures such as deep soil mixing (i.e., introducing cement
to consolidate loose soils) or use of subsurface structures (e.g., stone columns or piles) to
provide support (i.e., by extending structures into competent underlying units); (3) use
subdrains in appropriate areas to avoid or reduce near-surface saturation; and (4) design
for potential settlement of liquefiable materials through means such as use of post-
tensioned foundations and/or flexible couplings for utility connections.

Landslides/Slope Instability: (1) construct properly drained shear keys and/or replace
susceptible deposits with manufactured buttress fills where appropriate; (2) employ
applicable slope laybacks (i.e., shallower slopes) and/or structural setbacks; (3)
incorporate structures such as retaining walls and stability fills where appropriate to
provide support; and (4) implement proper slope drainage and landscaping where
applicable per established regulatory/industry standards (e.g., IBC/CBC).

Geologic and Soil Instability: (1) use standard efforts such as over-excavation and
recompaction or replacement of unsuitable soils with engineered fill, and enhanced
foundation design in applicable areas (e.g., post-tensioned or mat slab foundations);

(2) use engineered fill, subdrains, surcharging (i.e., loading prior to construction to
induce settlement) and/or settlement monitoring (e.g., through the use of settlement
monuments) in appropriate areas; (3) implement groundwater withdrawal
monitoring/restrictions per established legal/regulatory/industry standards (if applicable);
and (4) remove unsuitable deposits and replace with non-corrosive fill, use corrosion-
resistant construction materials (e.g., corrosion-resistant concrete and coated or non-
metallic facilities), and install cathodic protection devices (e.g., use of a more easily
corroded “sacrificial metal” to serve as an anode and draw current away from the
structure to be protected) per established regulatory/industry standards (e.g., IBC/CBC).

Expansive Soils: (1) replace and/or mix expansive materials with non-expansive fill; and
(2) cap expansive soils in place with an appropriate thickness of non-expansive fill per
established regulatory/industry standards (e.g., IBC/CBC).

Significant Unavoidable Adverse Impacts

Based on the implementation of the mitigation described in Section 4.6.5, all identified project-
related impacts associated with geology and soils would be avoided or reduced below a level of
significance, with no significant unavoidable adverse impacts.
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