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BIOLOGICAL RESOURCES - FIGURE 8
Calico Solar Project - Existing Projects/Forseeable Future Projects

Legend

Calico Solar Project Site
[ Future Projects L -
" Existing Projects -
(] Desert Tortoise Critical Habitat 4
[ I Newberry-Rodman DWMA |

[ ] Superior-Cronese DWMA By, | <4
21 wilderness k -

CALIFORNIA ENERGY COMMISSION - SITING, TRANSMISSION AND ENVIRONMENTAL PROTECTION DIVISION
SOURCE: BLM, CEC

BIOLOGICAL RESOURCES



BIOLOGICAL RESOURCES - FIGURE 9
Calico Solar Project - Forseeable Future Projects (Proposed)
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BIOLOGICAL RESOURCES - FIGURE 10
Calico Solar Project - Desert Washes - New Berry Springs Watershed
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BIOLOGICAL RESOURCES - FIGURE 11
Calico Solar Project - Desert Tortoise - Habitat Quality and Critical Habitat
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BIOLOGICAL RESOURCES - FIGURE 12
Calico Solar Project - Golden Eagle Foraging Habitat Within 10 Miles of Nests
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BIOLOGICAL RESOURCES - FIGURE 13
Calico Solar Project - Golden Eagle Nest Locations

Agriculture [ Mixed Desert Scrubs
[ Chaparral I Montane Meadow

Creosote Brush Scrub Native Grassland

Desert Sink Scrub I Non-native Grassland
" Desert Wash Scrub I Ozk/Juniper/Pine/Joshua Tree Woodland
Il Lava Palm Oasis

I Mesquite Bosque Playa/Dry Lake

I Riparian Scrub/Forest
[ Saltbush Scrub

[ Sand Dunes

I sand Fields

I seeps

I Urban

* Source: 1984 CDCA map, BLM files, and 2010 URS Survey

I Calico Solar Project Site
| Existing Projects

[ Future Projects

1 WEMO Boundary

] Counties

@ Golden Eagle Nest Locations*

TULARE

Calico Solar
Project Site

CALIFORNIA ENERGY COMMISSION - SITING, TRANSMISSION AND ENVIRONMENTAL PROTECTION DIVISION
SOURCE: BLM, CEC

BIOLOGICAL RESOURCES



BIOLOGICAL RESOURCES - FIGURE 14
Calico Solar Project - Bighorn Sheep Habitat
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BIOLOGICAL RESOURCES - FIGURE 15
Calico Solar Project - Plant Communities
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BIOLOGICAL RESOURCES - FIGURE 16
Calico Solar Project - White-Margined Beardtongue Range in California
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C.3 - CULTURAL RESOURCES AND
NATIVE AMERICAN VALUES

The Cultural Resources and Native American Values section of the Supplemental Staff
Assessment will be filed subsequently and is not included in this document.
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C.4 - GEOLOGY AND PALEONTOLOGY
Testimony of Dal Hunter, Ph.D., C.E.G.

C4.1 SUMMARY OF CONCLUSIONS

The proposed Calico Solar Project (formerly the Stirling Energy Systems Solar One
Project) site is located in an active geologic area of the north-central Mojave Desert
Geomorphic Province in central San Bernardino County in south-central California.
Because of its geologic setting, the site could be subject to intense levels of earthquake-
related ground shaking. The effects of strong ground shaking would need to be
mitigated, to the extent practical, through structural designs required by the California
Building Code (CBC 2007) and the project geotechnical report. The CBC (2007)
requires that structures be designed to resist seismic stresses from ground acceleration
and, to a lesser extent, liquefaction. A geotechnical investigation has been performed
and presents standard engineering design recommendations for mitigation of seismic
shaking and site soil conditions. Proposed Conditions of Certification GEO-1, GEO-2,
and GEO-3 relate to evaluation of suspected on-site strike-slip faults and to design and
construction of storm water detention ponds and dams.

There are no known viable geologic or mineralogical resources at the proposed Calico
Solar Project site. Locally, paleontological resources have been documented within
older Quaternary alluvium which underlies the younger Quaternary alluvium of the site
surface. Potential impacts to paleontological resources would be mitigated through
worker training and monitoring by qualified paleontologists, as required by proposed
Conditions of Certification, PAL-1 through PAL-7.

Based on its independent research and review, California Energy Commission staff
believes that the potential is low for significant adverse impacts to the proposed project
from geologic hazards during its design life and to potential geologic, mineralogic, and
paleontological resources from the construction, operation, and closure of the proposed
project. It is staff’'s opinion that the Calico Solar Project can be designed and
constructed in accordance with all applicable laws, ordinances, regulations, and
standards and in a manner that both protects environmental quality and assures public
safety, to the extent practical. Implementation and enforcement of the proposed
conditions of certification should result in less than significant impacts to geology and
paleontology.

C4.2 INTRODUCTION

In this section, California Energy Commission (Energy Commission) staff discusses the
potential impacts of geologic hazards on the proposed Calico Solar Project as well as
the project’s potential impacts on geologic, mineralogic, and paleontological resources.
Staff’'s objective is to ensure that there would be no consequential adverse impacts to
significant geological and paleontological resources during project construction,
operation, and closure and that operation of the plant would not expose occupants to
high-probability geologic hazards. A brief geological and paleontological overview is
provided. The section concludes with staff's proposed monitoring and mitigation
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measures for geologic hazards and geologic, mineralogic, and paleontological
resources, with proposed conditions of certification.

C.4.3 METHODOLOGY AND THRESHOLDS FOR DETERMINING
ENVIRONMENTAL CONSEQUENCES

Federal agencies are required to review major federal actions such as the Calico Solar
Project under the National Environmental Policy Act (NEPA). The Federal Land Policy

and Management Act of 1976 (FLPMA) establishes the agency’s multiple-use mandate
to serve present and future generations.

The CEQA Guidelines, Appendix G, provide a checklist of questions that lead
agencies typically address.

e Section (V) (c) includes guidelines that determine if a project will either directly or
indirectly destroy a unique paleontological resource or site or a unique geological
feature.

e Sections (VI) (a), (b), (c), (d), and (e) focus on whether or not the project would
expose persons or structures to geological hazards.

e Sections (X) (a) and (b) concern the project’s effects on mineral resources.

The California Building Standards Code (CBSC) and CBC (2007) provide geotechnical
and geological investigation and design guidelines, which engineers must follow when
designing a facility. As a result, the criteria used to assess the significance of a
geological hazard include evaluating each hazard’s potential impact on the design and
construction of the proposed facility. Geological hazards include faulting and seismicity,
volcanic eruptions, liquefaction, dynamic compaction, hydrocompaction, subsidence,
expansive soils, landslides, tsunamis, and seiches. Of these, dynamic compaction,
hydrocompaction, subsidence, and expansive soils are geotechnical engineering issues
but are not normally associated with concerns for public safety.

Staff has reviewed geological and mineral resource maps for the surrounding area, as
well as site-specific information provided by the applicant, to determine if any geological
and mineralogical resources exist in the area and to determine if operations could
adversely affect such geological and mineralogical resources.

To evaluate whether the proposed project and alternatives would generate a potentially
significant impact as defined by CEQA on mineral resources, the staff evaluated them
against checklist questions posed in the 2006 CEQA Guidelines, Appendix G,
Environmental Checklist established for Mineral Resources. These questions are:

A. Would the project result in the loss of availability of a known mineral resource that
would be of value to the region and residents of the state?

B. Would the project result in the loss of availability of a locally-important mineral
resource recovery site delineated on a local general plan, specific plan, or other land
use plan?

GEOLOGY AND PALEONTOLOGY C.4-2 July 2010



Under NEPA, the impact of the proposed project and alternatives on mineral resources
would be considered significant if they would directly or indirectly interfere with active
mining claims or operations, or would result in reducing or eliminating the availability of
important mineral resources. The staff’'s evaluation of the significance of the impact of
the proposed project on mineral resources includes an assessment of the context and
intensity of the impacts, as defined in the NEPA implementing regulations 40 CFR Part
1508.27.

Staff reviewed existing paleontological information and requested records searches
from the San Diego Natural History Museum (SDNHM) and the Natural History Museum
of Los Angeles County (LACM) for the site area. Site-specific information generated by
the applicant for the Calico Solar Project was also reviewed. All research was
conducted in accordance with accepted assessment protocol (SVP 1995) to determine
whether any known paleontological resources exist in the general area. If present or
likely to be present, conditions of certification which outline required procedures to
mitigate impacts to potential resources are proposed as part of the project’s approval.

The Antiquities Act of 1906 (16 United States Code [USC]) requires that objects of
antiquity be taken into consideration for federal projects and the CEQA, Appendix G,
also requires the consideration of paleontological resources. The Paleontological
Resources Preservation Act of 2009 requires the Secretaries of the United States
Department of the Interior and Agriculture to manage and protect paleontological
resources on Federal land using scientific principles and expertise. The potential for
discovery of significant paleontological resources or the impact of surface disturbing
activities to such resources is assessed using the Potential Fossil Yield Classification
(PFYC) system. The PFYC class ranges from Class 5 (very high) to Class 1 (very low)
(USDI 2007). The formerly used system, replaced by the PFYC system in 2009,
assigned one of three conditions: Condition 1 (areas known to contain vertebrate
fossils), Condition 2 (areas with exposures of geological units or settings that have high
potential to contain vertebrate fossils); and Condition 3 (areas that are very unlikely to
produce vertebrate fossils); due to the recency of this change, information from the
previous system is included in the analysis as well.

The proposed conditions of certification allow the Bureau of Land Management’s (BLM)
Authorized Officer, the Energy Commission’s compliance project manager (CPM) and
the applicant to adopt a compliance monitoring scheme ensuring compliance with laws,
ordinances, regulations, and standards (LORS) applicable to geological hazards and
the protection of geologic, mineralogic, and paleontological resources.

Based on the information below, it is staff's opinion that the potential for significant
adverse impacts to the project from geological hazards, and to potential geologic,
mineralogic, and paleontological resources from the proposed project is low.

LAWS, ORDINANCES, REGULATIONS, AND STANDARDS

Applicable LORS are listed in the application for certification (AFC) (SES 2008a). The
following briefly describes the current LORS for both geologic hazards and resources
and mineralogical and paleontological resources.
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Geology and Paleontology Table 1

Laws, Ordinances, Regulations, and Standards (LORS)

Applicable Law

Description

Federal

Antiquities Act of The proposed Calico Solar Project is located entirely on federal (BLM)

1906 (16 USC, land. Although there is no specific mention of natural or

431-433) paleontological resources in the Act itself, or in the Act’s uniform rules
and regulations (Title 43 Part 3, Code of Federal Regulations [43 CFR
Part 3], ‘objects of antiquity’ has been interpreted to include fossils by
the Federal Highways Act of 1956, the National Park Service (NPS),
the BLM, the Forest Service (USFS), and other Federal agencies. All
design will also need to adhere to any applicable BLM design
standards.

Antiquities Act of The proposed Calico Solar Project facility site is located entirely on

1906 (16 USC, land currently administered by the BLM. Although there is no specific

431-433) mention of natural or paleontological resources in the Act itself, or in

the Act’s uniform rules and regulations (Title 43 Part 3, Code of
Federal Regulations [43 CFR Part 3], ‘objects of antiquity’ has been
interpreted to include fossils by the Federal Highways Act of 1956, the
NPS, the BLM, the USFS, and other Federal agencies.

NEPA of 1970 (42

Established the Council on Environmental Quality (CEQ), which is

USC 4321, et. charged with preserving ‘important historic, cultural, and natural
seq.) aspects of our national heritage’'.

FLPMA of 1976 Authorizes the BLM to manage public lands to protect the quality
(43 USC scientific, scenic, historical, archeological, and other values, and to
1701-1784) develop ‘regulations and plans for the protection of public land areas

of critical environmental concern’, which include ‘important historic,
cultural or scenic values’. Also charged with the protection of ‘life and
safety from natural hazards’.

Paleontological
Resources
Preservation Act
(PRPA) (Public
Law [PL] 111-011)

Authorizes Departments of Interior and Agriculture Secretaries to
manage the protection of paleontological resources on Federal lands.

State

CBC (2007) The CBC (2007) includes a series of standards that are used in
project investigation, design, and construction (including grading and
erosion control).

Alquist-Priolo Mitigates against surface fault rupture of known active faults beneath

Earthquake Fault
Zoning Act, Public
Resources Code
(PRC), Section
2621-2630

occupied structures. Requires disclosure to potential buyers of
existing real estate and a 50-foot setback for new occupied buildings.
Portions of the site and proposed ancillary facilities are located within
designated Alquist-Priolo Fault Zones. The proposed site layout
places occupied structures outside of the 50-foot setback zone.

The Seismic
Hazards Mapping
Act, PRC Section
2690-2699

Areas are identified that are subject to the effects of strong ground
shaking, such as liquefaction, landslides, tsunamis, and seiches.

GEOLOGY AND PALEONTOLOGY
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Applicable Law

Description

PRC, Chapter 1.7,
Sections 5097.5
and 30244

Regulates removal of paleontological resources from state lands,
defines unauthorized removal of fossil resources as a misdemeanor,
and requires mitigation of disturbed sites.

Warren-Alquist
Act, PRC, Sections
25527 and
25550.5(i)

The Warren-Alquist Act requires the Energy Commission to “give the
greatest consideration to the need for protecting areas of critical
environmental concern, including, but not limited to, unique and
irreplaceable scientific, scenic, and educational wildlife habitats;
unique historical, archaeological, and cultural sites...” With respect to
paleontological resources, the Energy Commission relies on
guidelines from the Society of Vertebrate Paleontology, indicated
below.

CEQA, PRC
sections 15000 et
seq., Appendix G

Mandates that public and private entities identify the potential impacts
on the environment during proposed activities. Appendix G outlines
the requirements for compliance with CEQA and provides a definition
of significant impacts on a fossil site.

SVP (1995)

The “Measures for Assessment and Mitigation of Adverse Impacts to
Non-Renewable Paleontological Resources: Standard Procedures” is
a set of procedures and standards for assessing and mitigating
impacts to vertebrate paleontological resources. The measures were
adopted in October 1995 by the SVP, a national organization of
professional scientists.

Department of
Water Resources,
Division of Safety
of Dams, Statutes
and Regulations
Pertaining to
Supervision of
Dams and
Reservoirs (DWR)

Provides regulations for permitting, designing, and operation of all
non-federal dams in the State of California.

Local

San Bernardino
County 2007
Development
Code, Chapters
82.15, 82.20 and
Safety Element

Chapter 82.15 requires that a geological study will be undertaken
where roads and structures are to be constructed. Also requires that
roads and utilities will be perpendicular to faults. Chapter 82.20
defines criteria for site evaluation for paleontological resources in the
county, including preliminary field surveys, monitoring during
construction, and specimen recovery; also defines qualifications for
professional paleontologists. The Safety Element requires compliance
with geological/geotechnical reports, the CBC, and other state
agencies and regulations.

C4d4

PROPOSED PROJECT

C441

SETTING AND EXISTING CONDITIONS

The proposed Calico Solar Project would be constructed on 6,215 acres, along Hector
Road, just north of Interstate Highway 40 (I-40) in San Bernardino County, California.
The property is located entirely on public land managed by the BLM. The site is
approximately 115 miles east of Los Angeles, 37 miles east of Barstow, 17 miles east of
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Newberry Springs, and 57 miles northeast of Victorville. The historic mining town of
Hector and the Hector Road interchange on 1-40 are adjacent to the property (SES
2008a, Appendix E). The Burlington Northern Santa Fe railroad tracks parallel I-40 and
cross the site, but the right-of-way (ROW) is excluded from the property.

The proposed Calico Solar Project would be a primary power generating facility capable
of producing 850 megawatts (MW) of electricity, and would be constructed in two
phases. The original Phase | called for construction of a 500-MW facility with Phase Il
generating an additional 350 MW(SES 2008a). However, the applicant subsequently
revised the project to align the output of Phase | with the capacity of the Southern
California Edison (SCE) transmission system prior to the completion of a 500-kilovolt
(kV) upgrade to the Lugo-Pisgah Transmission line. Although the newly defined Phase |
would not require the replacement of the existing 220-kV Lugo-Pisgah transmission line
with a new 500-kV line, Phase | would require upgrades to the SCE Pisgah Substation
and communication systems (SES 20107?). The new Phase | would be limited to

275 MW, with the remaining 575 MW as part of the newly defined Phase II.

Power would be generated by approximately 34,000 SunCatcher solar dish collectors
which would be supported on individual metal pipe or drilled pier foundations. Each
SunCatcher is capable of generating 25 kilowatts (kW) of grid-quality electricity and
consists of a 38-foot by 40-foot dish array of mirrors that automatically focus sunlight
onto a power conversion unit (PCU). The PCU consists of a heat exchanger and closed-
cycle, high-efficiency Solar Stirling Engine that utilizes heated hydrogen gas to drive a
rotary generator and produce electricity.

Supporting facilities would include an operations and administration building, a
maintenance building, a new 230-kW substation, a satellite services complex and main
services complex. Two construction laydown areas, totaling about 25 acres, are
anticipated in the northern portion of Phase I, within the 52-acre area designated for the
main services complex. Water for the project would be provided by an on-site well and
demineralized for washing the mirrors. Waste water from this process would be
disposed of by evaporation from two concrete-lined ponds that would have a combined
capacity of 2 million gallons. Storm water would be intercepted on the north side of the
site in approximately 12 detention basins excavated into the existing gently-sloping
alluvial fan. The downslope sides of the detention basin will require an engineered
embankment up to approximately 15 feet high and a spillway. Detention basins
impounding 50 acre-feet or more of water will be considered dams and must be
permitted through the State of California Department of Water Resources, Division of
Safety of Dams, Statues and Regulations Pertaining to Supervision of Dams and
Reservoirs (DWR Parts 1 and 2 of Division 3, Dams and Reservoirs; Chapter 1 of
Division 2, Title 23 Waters). Embankments 6 feet high or less are excluded, regardless
of storage capacity and embankments impounding less than 15 acre-feet of water are
excluded, regardless of height. On-site ancillary facilities associated with the solar array
would include buried water pipelines, and a roughly 2-mile-long 220-kV electrical
transmission line connecting the new substation to the existing SCE Pisgah Substation
just off the southern and eastern end of the site. The Pisgah Substation would require
upgrades to accept power from the Calico Solar Project, and demolition and upgrade of
65 miles of the existing Lugo-Pisgah No. 2, 220-kV transmission line (SES 20107?). Off-
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site upgrades are not a part of the Calico Solar Project, but are addressed in Section
C.4.8 as reasonably foreseeable impacts.

Regional Setting

The proposed site is located in the central portion of the Mojave Desert physiographic
province in Southern California. The Mojave Desert is a broad interior region of isolated
mountain ranges which separate vast expanses of desert plains and interior drainage
basins and occupies approximately 25,000 square miles in southeastern California and
portions of Nevada, Utah, and Arizona. In California, its overall topography is dominated
by southeast to northwest-trending faulting with a secondary east-to-west-trending
alignment which is attributable to Transverse Range faulting.

Project Site Description

The proposed Calico Solar Project would be constructed on 8,230 acres north of
Interstate Highway 40 (I-40) in San Bernardino County, California. The potential site is
located within the structurally defined Eastern California Shear Zone (ECSZ). The
property lies on the southwest flank of the Cady Mountains on federal land managed by
the BLM. Overall the site slopes southwest toward the local topographic low at the
normally dry Troy Lake.

Surface cover at the site consists of Quaternary alluvium and fanglomerate composed
of sediments washed down from the Cady Mountains to the northeast. Small outcrops
of Tertiary basalt, andesite, and volcanic breccia occur in the northernmost portion of
the site. A small outcrop of basalt flow from the geologically recent Pisgah Crater
eruption is present along the southernmost site boundary.

C4.4.2 ASSESSMENT OF IMPACTS AND DISCUSSION OF
MITIGATION

This section considers two types of impacts. The first is geologic hazards, which could

impact the proper functioning of the proposed facility and create life/safety concerns.

The second is the potential impacts the proposed facility could have on existing
geologic, mineralogic, and paleontological resources in the area.

Direct/Indirect Impacts and Mitigation

Ground shaking represents the most probable geologic hazard at this site. The effect of
this potential hazard on the project can be effectively mitigated through facility design by
incorporating recommendations contained in the project geotechnical reports and the
CBC (2007). Proposed Conditions of Certification GEN-1, GEN-5, and CIVIL-1 in the
Facility Design section should also mitigate these potential impacts to a less than
significant level. There is some potential for ground rupture along two mapped active
faults on this site. Proposed Condition of Certification GEO-1 requires that the faults be
located and evaluated so that occupied structures can be properly set back from the
faults or their splays.

The proposed Calico Solar Project site is not located within an established Mineral
Resource Zone (MRZ) and no economically viable mineral deposits are known to be
present at the site.
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Near-surface geology beneath the site consists primarily of Quaternary alluvium and
fanglomerate overlying Quaternary older alluvium with minor outcrops of Tertiary
volcanic rocks (Dibblee 2008). Staff reviewed correspondence from the NHMLA
(McLeod 2009) and the project confidential paleontological resources technical report
(SES 2008a, Appendix E) for information regarding known fossil localities and
stratigraphic unit sensitivity within the project area. The LACM has recorded 2 fossil
localities (camel and horse) within the Cady Mountains northeast of the project area and
ancillary facilities. The project confidential paleontological resources technical report
indicates the presence of 2 fossil collection sites (fossil types not stated) within the
project boundaries. Also noted were the presence of silicified root masses and possible
burrow structures. No major fossil finds have occurred within 2 miles of the project site.

Based on the recorded fossil finds, staff concludes the Quaternary alluvium and
fanglomerate have low potential to produce fossils. Quaternary older alluvium has
moderate paleontological resource sensitivity. Tertiary volcanic rocks also have a very
low potential to produce fossils.

Overall, staff considers the probability for significant paleontological resources to be
encountered during site construction activities to be low. However, if construction
includes significant amounts of grading or deep foundation excavation and utility
trenching the potential for exposure of paleontological resources will increase with depth
of the excavations. This assessment is based on SVP criteria and the paleontological
report appended to the AFC (SES 2008a). Low paleontological sensitivity roughly
corresponds to PFYC Class 1 or 2 (Condition 3). Deeper excavations could potentially
encounter a high sensitivity formation of PFYC Class 4 (Condition 2). Proposed
Conditions of Certification PAL-1 to PAL-7 are designed to mitigate paleontological
resource impacts, as discussed above, to less than significant levels. These conditions
essentially require a worker education program in conjunction with the monitoring of
earthwork activities by a qualified professional paleontologist (a paleontological
resource specialist [PRS)]).

The proposed conditions of certification allow the Energy Commission’s CPM and the
applicant to adopt a compliance monitoring scheme ensuring compliance with LORS
applicable to geologic hazards and the protection of geologic, mineralogic, and
paleontological resources.

Based on the information below, it is staff's opinion that the potential for significant
adverse, direct or indirect impacts to the project, from geologic hazards, and to potential
geologic, mineralogic, and paleontological resources, from the proposed project, is low.

Geological Hazards

The AFC provides documentation of potential geologic hazards at the proposed Calico
Solar Project plant site, including limited site-specific subsurface information (SES
2008a). Review of the AFC, coupled with staff's independent research, indicates that
the potential for geologic hazards to impact the proposed plant site during its practical
design life is low if recommendations for mitigation of seismic shaking and potential
ground rupture are followed. Geologic hazards related to seismic shaking are
addressed in the project geotechnical report per CBC (2007) requirements (Terracon
2010).
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Staff's independent research included the review of available geologic maps, reports,
and related data of the Calico Solar Project site. Geological information was available
from the California Geological Survey (CGS), California Division of Mines and Geology
(CDMG, now known as CGS), the U.S. Geological Survey (USGS), the American
Geophysical Union, the Geologic Society of America, and other organizations.

Faulting and Seismicity

Energy Commission staff reviewed numerous CDMG and USGS publications as well as
informational websites in order to gather data on the location, recency, and type of
faulting in the project area. Type A and B faults within 80 miles of the proposed Calico
Solar Project site are listed in Table 2. Type A faults have slip-rates of >5 mm per year
and are capable of producing an earthquake of magnitude 7.0 or greater. Type B faults
have slip-rates of 2 to 5 mm per year and are capable of producing an earthquake of
magnitude 6.5 to 7.0. The fault type, potential magnitude, and distance from the site are
summarized in Geology and Paleontology Table 2. Because of the large size of the
site the distances to faults are measured from the proposed control building location
within the project boundaries.

Geology and Paleontology Table 2
Active Faults Relative to the Proposed Calico Solar Project Site

Distance Maximum Estimated
Fault Name From Site Earthquake Peak Site Movement and Slip Rate Fault
" Magnitude Acceleration Strike mm/yr Type
(miles)
(Mw) (@)
. Right-Lateral Strike
Lavic Lake 0.0 7.1 N/A Slip (Northwest) 02-1 B
Pisgah-Bullion Mtn. - Right-Lateral Strike
Mesquite Lake 0.0 73 0391 Slip (Northwest) 06 B
. . Right-Lateral Strike
Calico - Hidalgo 11.4 7.3 0.210 Slip (Northwest) 0.6 B
Right-Lateral Strike
Landers 18.8 7.3 0.146 Slip (Northwest) 0.6 B
Emerson South — Copper Right-Lateral Strike
Mtn. 20.9 7.0 0.115 Slip (Northwest) 06 B
Left-Lateral Strike
Johnson Valley (Northern) 24.4 6.7 0.087 Slip (Northwest) 0.6 B
Lenwood — Lockhart — Old Right-Lateral Strike
Woman Springs 26.7 75 0.124 Slip (Northwest) 06 B
Gravel Hills — Harper Lake 29.9 7.1 0.092 Right-Lateral Strike 0.6 B

Slip (Northwest)
35.2 6.7 0.080 Reverse (South) 0.5 B

Northern Frontal Fault Zone
(East)

Blackwater 38.2 7.1 0.076

Right-Lateral Strike
Slip (Northwest)

39.7 7.2 0.095 Reverse (South) 1.0 B

Right-Lateral Strike
Slip (Northwest)
: ; Left-Lateral Strike
Pinto Mountain 46.3 7.2 0.069 Slip (Northwest) 25 B
Right-Lateral Strike
Slip (Northwest)
Right-Lateral Strike
Slip (Northwest)
Garlock (East) 53.9 75 0.072 Lg‘;ltpL("’,‘\ﬁf)rr"t"r'] esatgtk)e 7.0 B
Right-Lateral Strike
Slip (Northwest)
Right-Lateral Strike
Slip (Northwest)

0.6 B

Northern Frontal Fault Zone
(West)

Helendale — South Lockhart 40.1 7.3 0.082

0.6 B

Burnt Mountain 47.4 6.5 0.047 0.6 B

Eureka Peak 47.4 6.4 0.045 0.6 B

Death Valley (South) 54.2 7.1 0.058 4.0 B

Cleghorn 58.4 6.5 0.040 0.6 B
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Distance Maximum Estimated
: Earthquake Peak Site Movement and Slip Rate Fault
Fault Name From Site ! . :
; Magnitude Acceleration Strike mm/yr Type
(miles)
(Mw) @)

San Andreas — San Right-Lateral Strike

Bernardino M-1 60.3 75 0.066 Slip (Northwest) 24.0 A

San Andreas — San . .

Bernardino — Coachella 60.3 7.7 0.073 Right-Lateral Strike 24.0 A
Slip (Northwest)

M-1b-2

San Andreas — Whole M-1a 60.3 8.0 0.086 Right-Lateral Strike 34.0 A
Slip (Northwest)

San Andreas — San Right-Lateral Strike

Bernardino — Coachella M-2b 60.3 [ 0.073 Slip (Northwest) 25.0 A

San Andreas — Coachella Right-Lateral Strike

M-1c-5 61.4 72 0.056 Slip (Northwest) 25.0 A
Left-Lateral Strike

Owl Lake 61.5 6.5 0.038 Slip (Northwest) 2.0 B

. Right-Lateral,

Panamint Valley 62.6 7.4 0.061 Normal, Oblique 2.5 B

San Andreas — Cholame — Right-Lateral Strike

Mojave M-1b-1 72.0 .8 0.067 Slip (Northwest) 34.0 A

San Andreas — Mojave Right-Lateral Strike

M-1c-3 2.0 .4 0.055 Slip (Northwest) 30.0 A

Cucamonga 72.2 6.9 0.051 Reverse (North) 5.0

San Jacinto — San Right-Lateral Strike

Bernardino 723 6.7 0.038 Slip (Northwest) 12.0 A

San Jacinto — San Jacinto Right-Lateral Strike

Valley 2.4 6.7 0.042 Slip (Northwest) 12.0 A

Tank Canyon 75.3 6.4 0.038 Normal (West) 1.0

. Right-Lateral Strike
San Jacinto - Anza 79.5 7.2 0.046 Slip (Northwest) 12.0 A

In addition to the Type A and B faults, two other faults systems which have potential to
cause ground shaking at the proposed Calico Solar Project site are the Cady Fault and
the Ludlow Fault. The Cady Fault is an east-west-trending left-lateral strike-slip fault
within the Cady Mountains approximately 3 miles north of the northern site boundary.
Quaternary movement has been documented on the Cady Fault where it offsets Older
alluvium. Younger alluvium covers the eastern end of the Cady Fault suggesting no
recent movement. The Ludlow Fault is a northwest-trending right-lateral strike-slip fault
which extends to within approximately 12 miles of the eastern boundary of the proposed
project site. Quaternary movement has been reported for the Ludlow Fault (SCEC
2009).

Other Type C and otherwise undifferentiated faults which are more than 20 miles from
the proposed site are not discussed here because they are unlikely to undergo
movement or generate seismicity which could affect the project.

The proposed site is located within a structural area variously referred to in literature as
the Barstow-Bristol trough (Glazner, Bartley, and Sanner 2000), the Eastern California
Shear Zone (Dokka and Travis 1990), and the Mojave Extensional Belt (Ross 1995). All
refer, fully or in part, to an area of the Mojave Desert geomorphic province (the Mojave
Desert block) which is characterized by northwest-trending right-lateral strike-slip
faulting which has accounted for approximately 40 miles of extensional faulting within
the region since the middle Miocene (roughly 15 million years ago).

Thirty-two Type A and B faults and fault segments were identified within 80 miles of the
potential site (Geology and Paleontology Table 2). Of these, two are subparallel,
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right-lateral, strike-slip faults shown on Aliquist-Priolo mapping as lying with the
boundaries of the proposed project. The Pisgah fault strikes northwest and appears to
just catch the west end of the site in Section 8 (Township 9 North; Range 5 East). The
Lavic Lake fault, which strikes north-northwest, intersects the south site border just east
of site center. The fault is shown terminating near the north end of Section 12
(Township 9 North; Range 5 East) in the middle of the site but is queried at that point
(CDMG, 2003). The current, preliminary, site layout does not show any occupied
structures within 50 feet (the required minimum setback) of either fault and, in fact,
occupied structures appear to be several thousand feet away from the mapped fault
locations. Solar generating equipment is shown over the fault zones but there are no
formal setbacks required for non-occupied structures. Proposed Condition of
Certification GEO-1 requires evaluation of the Pisgah and Lavic Lake faults by a
gualified geologist.

The Hector Mine M,, 7.1 earthquake of October 16, 1999 occurred along the apparent
strike of both of these faults approximately 18 miles south of the proposed Calico Solar
Project area. This earthquake resulted in horizontal slip over an estimated 28 miles with
a maximum displacement of approximately 17 feet (Trieman et al. 2002). An unnamed
M,y 5.1 earthquake occurred within the proposed project boundaries near the northern
end of the Pisgah-Bullion fault zone, approximately 1 mile west of the proposed control
building site, on December 16, 2008 (SCEC 2009).

No movement along the faults was recorded within the proposed project area during the
Hector Mine earthquake. However, damage did occur at Interstate Highway 40, and
along the Burlington Northern and Santa Fe Railway, both of which parallel the southern
site boundary. Highway damage was considered to be minor and primarily resulted from
pounding of bridge decks against bridge barriers, abutments, and wingwalls (Yashinsky,
et al. 2002). Railroad damage included derailment of an Amtrak passenger train,
displacement of ballast from cribbing, and buckling of tracks (Byers 2000). The Pisgah
fault shows some surface expression locally. The Lavic Lake fault is somewhat less
defined, especially on the northern end.

The potential for actual fault-related ground rupture at the proposed Calico Solar Project
is considered moderate since evidence of Holocene movement has been found on
nearly every major fault in the ECSZ (Trieman et al. 2002) and the Pisgah and Lavic
Lake faults are thought to underlie the site. There is good evidence for recurrent
movement along the Lavic Lake fault which was trenched in 2000, 2001, and 2002
south of the site, on rupture traces from the 1999 Hector Mine earthquake. The
trenching also suggested that recurrence intervals could be in the range of a thousand
years or more but the work was not conclusive (USGS 2003). The probability of ground
rupture during the life of the project is low, but real. Proposed Condition of Certification
GEO-1 requires that both faults be located and evaluated in the field so that proper
setbacks can be assured for occupied structures.

Events such as the Hector Mine earthquake and the unnamed earthquake of
December 16, 2008 show the proposed site could be subject to intense levels of
earthquake-related ground shaking in the future. The effects of strong ground shaking
would need to be mitigated through structural designs required by the CBC (2007) and
the project geotechnical report. The CBC (2007) requires that structures be designed to
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resist seismic stresses from the design-level peak ground acceleration. A geotechnical
investigation has been performed and presents standard engineering design
recommendations for mitigation of seismic shaking and site soil conditions (SES 2008a,
Appendix E). Based on measurement of shear-wave velocity, the soils profile beneath
the proposed Calico Solar Project site, class is to be seismic Class C (Terracon 2010).
The estimated peak horizontal ground acceleration for the power plant is 0.5 times the
acceleration of gravity (0.5g) for bedrock acceleration based on 2 percent probability of
exceedence in 50 years under 2007 CBC criteria.

Liquefaction

Liguefaction is a condition in which a saturated cohesionless soil may lose shear
strength because of sudden increase in pore water pressure caused by an earthquake.
However, the potential for liquefaction of strata deeper than approximately 40 feet
below surface is considered negligible due to the increased confining pressure and
because geologic strata at this depth are generally too compact to liquefy. The
reported deep ground water table (greater than 300 feet) would indicate no potential for
liquefaction. Soil characteristics reported in the project-specific geotechnical report
(SES 2008a, Appendix E) indicate strata beneath the site are also generally too dense
to liquefy and that ground water was not encountered to the 51.5-foot-maximum-depth
of exploration. Liquefaction potential on the Calico Solar Project site was addressed in
the preliminary project geotechnical report (SES 2008a, Appendix E) per CBC (2007)
and proposed Condition of Certification GEN-1 requirements.

Lateral Spreading

Lateral spreading of the ground surface can occur within liquefiable beds during
seismic events. Lateral spreading generally requires an abrupt change in slope—

that is, a nearby steep hillside or deeply eroded stream bank, etc.—but can also occur
on gentle slopes such as are present at the project site. Other factors such as distance
from the epicenter, magnitude of the seismic event, and thickness and depth of
liquefiable layers also affect the amount of lateral spreading. Because the proposed
Calico Solar Project site is not subject to liquefaction, there is no potential for lateral
spreading during seismic events.

Dynamic Compaction

Dynamic compaction of soils results when relatively unconsolidated granular materials
experience vibration associated with seismic events. The vibration causes a decrease in
soil volume, as the soil grains tend to rearrange into a more dense state (an increase is
soil density). The decrease in volume can result in settlement of overlying structural
improvements. Site specific geotechnical investigation indicates the alluvial deposits in
the site subsurface are generally too dense to allow significant dynamic compaction
(SES 2008a, Appendix E).

Hydrocompaction

Hydrocompaction (also known as hydro-collapse) is generally limited to young soils that
were deposited rapidly in a saturated state, most commonly by a flashflood. The soils
dry quickly, leaving an unconsolidated, low density deposit with a high percentage of
voids. Foundations built on these types of compressible materials can settle
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excessively, particularly when landscaping irrigation dissolves the weak cementation
that is preventing the immediate collapse of the soil structure. Site specific geotechnical
investigation indicates the subsurface alluvial deposits which underlie the site are
generally too dense to experience significant hydrocompaction (SES 2008a,

Appendix E).

Subsidence

Local subsidence or settlement may occur when areas containing compressible soils
are subjected to foundation or fill loads. Site-specific geotechnical investigation
indicates the alluvial deposits which underlie the site are generally at a medium-dense
to very dense consistency and therefore are considered unlikely to cause excessive
settlement (subsidence) due to foundation loading.

Regional ground subsidence is typically caused by petroleum or ground water
withdrawal that increases the effective unit weight of the soil profile, which in turn
increases the effective stress on the deeper soils. This results in consolidation or
settlement of the underlying soils. No petroleum or natural gas withdrawals are taking
place in the site vicinity and ground water pumping for day-to-day site operations would
be low and unlikely to cause localized subsidence. Minor regional subsidence, likely due
to ground water withdrawal in the Mojave River area, has been documented as far east
as Troy Lake, immediately west of the proposed site. However, negative impacts to the
project due to subsidence from tectonism or from petroleum, natural gas, or future
ground water production are considered very unlikely.

Expansive Soils

Soil expansion occurs when clay-rich soils with an affinity for water exist in place at a
moisture content below their plastic limit. The addition of moisture from irrigation,
precipitation, capillary tension, water line breaks, etc. causes the clay soils to absorb
water molecules into their structure, which in turn causes an increase in the overall
volume of the soil. This increase in volume can correspond to excessive movement
(heave) of overlying structural improvements. The alluvium and volcanic rocks which
form most of the site subsurface are not considered to be expansive. Expansive clays
encountered, at depth, in the soils borings (Terracon 2010), can be mitigated by
standard engineering design.

Landslides

The proposed site slopes gently to the southwest at a gradient of approximately 2.5
percent. Due to the low site gradient and the absence of topographically high ground in
the vicinity the potential for landslide impacts to the site is considered to be negligible.

Flooding

The proposed Calico Solar Project area has not been mapped by the Federal
Emergency Management Agency (FEMA) for flood potential (FEMA 2009). Because the
proposed site is topographically elevated above terrain to the south and west, it is staff's
opinion that the potential for flooding at the site is limited to infrequent high volume
(flashflood) events that may occur due to heavy rainfall in the adjacent Cady Mountains.
Flash flooding, if it occurs, will primarily affect the established, entrenched drainages
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that cross the site from approximately northeast to southwest. The proposed detention
basins along the northern (upslope) site border should minimize the potential for
flashfloods damage to this project to a (CEQA) less than significant level. Additional
discussion of flash flooding is presented under the Soil and Water section of this
document.

Tsunamis and Seiches

The proposed Calico Solar Project and associated linear facilities are not located near
any significant surface water bodies and therefore there is no potential for impacts due
to tsunamis and seiches.

Volcanic Hazards

The proposed Calico Solar Project site is located immediately northwest of the Sleeping
Beauty volcanic area, an approximately 36 square mile area of Miocene age dacitic to
basaltic flows, pyroclastic rocks, and volcaniclastic sediments (Glazner 1980). The
Sleeping Beauty area is considered to be part of the regional Amboy Crater — Lavic
Lake volcanic hazard area, an approximately 6,000 square mile area within the Mojave
Desert designated by the USGS because of the presence of Holocene lava flows,
cinder cone formation, and tephra eruptions (Miller 1989). The Amboy Crater — Lavic
Lake volcanic hazard area is considered to be subject to future formation of cinder
cones, volcanic ash falls, lava flows, and phreatic explosions. The USGS indicates the
proposed Calico Solar Project lies in an area which has been and will again be
subjected to ash and cinder falls associated with nearby dormant basaltic or basaltic —
andesitic vents. The recurrence interval for eruptions from vents in the Amboy Crater —
Lavic Lake hazard area has not been predicted but is likely to be in the range of 1,000’s
of years or more. Therefore staff considers the likelihood of volcanic activity to
significantly affect operation of the proposed Calico Solar Project to be low. Eruptive
activity would likely be limited to ashfall which would have a minor, short-lived affect on
the project. This would involve having to shut down and probably cover the generators
to prevent damage from the abrasive ash and having to clean the mirrors once the
eruption was over. Mirrors will need to be cleaned periodically as part of normal plant
operation and maintenance.

Geological, Mineralogical, and Paleontological Resources

Energy Commission staff has reviewed applicable geologic maps, reports, and on-line
resources for this area (Blake 2000; CDMG 1977; CDMG 1981; CDMG 1984; CDMG
1988; CDMG 1990; CDMG 1994; CDMG 1998; CDMG 1999; CDMG 2003; CGS 2002a
and b; CGS 2007; Jennings and Saucedo 2002; SCEC 2009; USGS 2003; USGS 2008
and b). Staff did not identify any geological or mineralogical resources at the proposed
energy facility location.

The proposed Calico Solar Project is not located within an established Mineral
Resource Zone (MRZ) and no economically viable mineral deposits are known to be
present (Kohler 2006). Several operating and closed mines and mineral prospects are
present within 5 miles of the proposed project boundaries. These have produced a
number of industrial minerals, primarily manganese, borates, clay, and talc. No active
mines are known to have existed within the proposed project boundaries (USGS
2008b).
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Energy Commission staff reviewed the paleontological resources assessment in Section
5.8 and Appendix H of the AFC (SES 2008a) and the confidential paleontological
resources report (SES 2008a, Appendix E). Staff has also reviewed paleontological
literature and records searches conducted by the Natural History Museum of Los
Angeles County (McLeod 2009). These studies indicate the Quaternary alluvium,
fanglomerate, and volcanic rocks within and near the proposed project site contain few
fossils. Older Quaternary alluvium, which underlies the site at uncertain depth, may
contain significant fossil vertebrates. Low paleontological sensitivity roughly
corresponds to PFYC Class 1 or 2 (Condition 3). Deeper excavations could potentially
encounter a high sensitivity formation of PFYC Class 4 (Condition 2).

This assessment is based on SVP criteria, the paleontological report appended to the
AFC (PRC 2008), and the independent paleontological assessment of McLeod (2009).
Proposed Conditions of Certification PAL-1 to PAL-7 are designed to mitigate
paleontological resource impacts, as discussed above, to less than significant levels
under both NEPA and CEQA. These conditions essentially require a worker education
program in conjunction with the monitoring of earthwork activities by a qualified
professional paleontologist (PRS).

The proposed conditions of certification allow the BLM Authorized Office, the Energy
Commission’s CPM, and the applicant to adopt a compliance monitoring scheme
ensuring compliance with LORS applicable to geologic hazards and the protection of
geologic, mineralogic, and paleontological resources.

Construction Impacts and Mitigation

The design-level geotechnical investigation, required for the project by the CBC (2007)
and proposed Condition of Certification GEN-1 should provide standard engineering
design recommendations for mitigation of earthquake ground shaking and excessive
settlement (see PROPOSED CONDITIONS OF CERTIFICATION, FACILITY DESIGN).

The probability of ground rupture during the life of the project is low, but real. Proposed
Condition of Certification GEO-1 requires that both faults be located and evaluated in
the field so that proper setbacks can be assured for occupied structures. Proposed
Conditions of Certification GEO-1 and GEO-3 are intended to assure that detention
basins and detention dams (as defined by DWR) are designed in accordance with
current regulations and standards.

As noted above, no viable geological or mineralogical resources are known to exist in
the vicinity of the Calico Solar Project construction site. Construction of the proposed
project will include grading, foundation excavation, and utility trenching. Based on the
soils profile, SVP assessment criteria, and the depth of the potentially fossiliferous older
alluvium beneath the site, staff considers the probability of encountering paleontological
resources to be low.

Proposed Conditions of Certification PAL-1 to PAL-7 are designed to mitigate any
paleontological resource impacts, as discussed above, to a less than significant level
under NEPA and CEQA. Essentially, Conditions of Certification PAL-1 to PAL-7 require
a worker education program in conjunction with monitoring of earthwork activities by
gualified professional paleontologists (PRS). Earthwork is halted any time potential
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fossils are recognized by either the paleontologist or the worker. For finds deemed
significant by the PRS, earthwork cannot restart until all fossils in that strata, including
those below the design depth of the excavation, are collected. When properly
implemented, the conditions of certification yield a net gain to the science of
paleontology since fossils that would not otherwise have been discovered can be
collected, identified, studied, and properly curated. A paleontological resource specialist
is retained, for the project by the applicant, to produce a monitoring and mitigation plan,
conduct the worker training, and provide the monitoring. During the monitoring, the PRS
can and often does petition the Energy Commission for a change in the monitoring
protocol. Most commonly, this is a request for lesser monitoring after sufficient
monitoring has been performed to ascertain that there is little chance of finding
significant fossils. In other cases, the PRS can propose increased monitoring due to
unexpected fossil discoveries or in response to repeated out-of-compliance incidents by
the earthwork contractor.

Based upon the literature and archives search, field surveys, and compliance
documentation for the Calico Solar Project, the applicant has proposed monitoring and
mitigation measures to be followed during the construction of the project. Energy
Commission staff believes that the facility can be designed and constructed to minimize
the effect of geologic hazards and impacts to potential paleontological resources at the
site during project design life.

Operation Impacts and Mitigation

Operation of the proposed new solar energy generating facility should not have any
adverse impact on geologic, mineralogic, or paleontological resources.

Facility Closure

The future decommissioning and closure of the proposed project should not negatively
affect geologic, mineralogic, or paleontological resources since the ground disturbed
during plant decommissioning and closure would have been already disturbed, and
mitigated as required, during construction and operation of the project. Any storm water
detention dam permitted through the DWR will have to be decommissioned in
accordance with the requirements of that agency (Parts 1 and 2 of Division 3, Dams and
Reservoirs; Chapter 1 of Division 2, Title 23 Waters).

C4.43 CEQA LEVEL OF SIGNIFICANCE

California Environmental Quality Act guidelines state that the environmental analysis
“...shall describe feasible measures which could minimize significant adverse impacts,
including where relevant, inefficient and unnecessary consumption of energy” (Title 14
CCR 815126.4[a][1]). Appendix F of the guidelines further suggests consideration of
such factors as the project’s energy requirements and energy use efficiency; its effects
on local and regional energy supplies and energy resources; its requirements for
additional energy supply capacity; its compliance with existing energy standards; and
any alternatives that could reduce the wasteful, inefficient, and unnecessary
consumption of energy (Title 14, CCR 815000 et seq., Appendix F).

Energy use, production, and efficiency are addressed in other sections of this
document. Energy/efficiency factors affect geological hazards and geologic,
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mineralogic, and/or paleontological resources only when energy/efficiency concerns
require changes to the size or location of the construction zone, as addressed below.
Potential impacts to paleontological resources within the proposed project can be
mitigated to a (CEQA) less than significant level by adopting and enforcing the
proposed Conditions of Certification PAL-1 through PAL-7.

C.4.5 REDUCED ACREAGE ALTERNATIVE

The Reduced Acreage alternative would essentially be a 275-MW solar facility located
within the boundaries of the proposed 850-MW project. This alternative and alternative
locations of the transmission line, substation, laydown, and control facilities are shown
in Alternatives Figure 1.

C45.1 SETTING AND EXISTING CONDITIONS

The Reduced Acreage alternative would be a 275-MW solar facility within the Phase 2
boundaries of the proposed project (originally designed by Calico Solar to produce
350 MW). The environmental setting described in Sections C.4.4.1 and C.15.4.1
applies to this alternative.

The discussion of impacts to the proposed project, discussed in Section C.4.4.2,
applies also to the Reduced Acreage alternative. As for the proposed project, two types
of impacts are considered. The first is geological hazards, which could impact the
proper functioning of the proposed facility and create life/safety concerns. The second is
the potential impacts the proposed facility could have on existing geologic, mineralogic,
and paleontological resources in the area.

Because the geological setting is the same as that of the proposed project, and the
same types of facilities would be constructed in this alternative, the impacts would be
the same as for the proposed project. The active geological setting means that the site
could be subject to intense levels of earthquake-related ground shaking. The effects of
strong ground shaking would need to be mitigated through structural designs required
by the CBC (2007) and the project geotechnical report. The CBC (2007) requires that
structures be designed to resist seismic stresses from ground acceleration and, to a
lesser extent, liquefaction potential. A geotechnical investigation has been performed
and presents standard engineering design recommendations for mitigation of seismic
shaking and site soil conditions.

There are no known viable geological or mineralogical resources at the proposed Calico
Solar Project site, so none exist on the Reduced Acreage alternative. Because the
Reduced Acreage alternative is also located in geological formations with low to
possibly high paleontological sensitivity (PFYC Class 1 or 2 [Condition 3]; PFYC Class 4
[Condition 2]), there is the potential for impacts to paleontological resources to occur;
these would be mitigated through worker training and monitoring by qualified
paleontologists, as required by Conditions of Certification, PAL-1 through PAL-7. Since
the Reduced Acreage plant would occupy substantially less overall area, its potential to
encounter and positively or negatively impact significant fossils would be proportionately
reduced.
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C.45.2 ASSESSMENT OF IMPACTS AND DISCUSSION OF
MITIGATION

Since the Reduced Acreage plant would produce only 275 MW (32 percent of the
proposed project’s 850 MW), its impacts on the Southern California Edison grid would
be proportionately less.

C.453 CEQA LEVEL OF SIGNIFICANCE

Like the proposed project, the potential is low for significant adverse impacts to the
Reduced Acreage alternative from geological hazards during its design life and
moderate to high paleontological resources from the construction, operation, and
closure of the proposed project. It is staff's conclusion that the alternative will be
designed and constructed in accordance with all applicable laws, ordinances,
regulations, and standards and in a manner that both protects environmental quality and
assures public safety. The CEQA level of significance would remain unchanged from
the proposed project.

C.4.6 AVOIDANCE OF DONATED AND ACQUIRED LANDS
ALTERNATIVE

Due to the reduction in project size and impacts associated with the northern portion of
the originally proposed project layout, the Avoidance of Donated and Acquired Lands
Alternative shown in Alternatives Figure 2 will be addressed in the Alternatives
section of this SSA.

C.4.7 NO PROJECT / NO ACTION ALTERNATIVE

There are three No Project / No Action Alternatives evaluated as follows:

NO PROJECT / NO ACTION ALTERNATIVE #1

No Action on the Calico Solar Project application and on CDCA land use plan
amendment

Under this alternative, the proposed Calico Solar Project would not be approved by the
Energy Commission and BLM and BLM would not amend the CDCA Plan. As a result,
no solar energy project would be constructed on the project site and BLM would
continue to manage the site consistent with the existing land use designation in the
CDCA Land Use Plan of 1980, as amended.

The results of the No Project / No Action Alternative would be the following:

e Any potential impacts of the proposed project to geologic, mineralogic, or
paleontological resources would not occur. However, the land on which the project is
proposed would become available to other uses that are consistent with BLM’s land
use plan, including another renewable energy project.

e The benefits of the proposed project in displacing fossil fuel fired generation and
reducing associated greenhouse gas emissions from gas-fired generation would not
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occur. Both State and Federal law support the increased use of renewable power
generation.

If the proposed project is not approved, renewable projects would likely be developed
on other sites in San Bernardino County, the Mojave Desert, or in adjacent states as
developers strive to provide renewable power that complies with utility requirements and
State/Federal mandates. For example, there are dozens of other wind and solar
projects that have applications pending with BLM in the California Desert District.

NO PROJECT / NO ACTION ALTERNATIVE #2

No Action on the Calico Solar Project and amend the CDCA land use plan to make
the area available for future solar development

Under this alternative, the proposed Calico Solar Project would not be approved by the
Energy Commission and BLM and BLM would amend the CDCA Land Use Plan of
1980, as amended, to allow for other solar projects on the site. As a result, it is possible
that another solar energy project could be constructed on the project site.

Because the CDCA Plan would be amended, it is possible that the site would be
developed with the same or a different solar technology. Different solar technologies
require different amounts of construction and operations maintenance; however, it is
expected that all the technologies would require the same geological hazard mitigation
and would require the same safeguards to protect potential paleontological resources
as the proposed project. The CEQA level of significance would remain unchanged from
the proposed project.

NO PROJECT / NO ACTION ALTERNATIVE #3

No Action on the Calico Solar Project application and amend the CDCA land use
plan to make the area unavailable for future solar development

Under this alternative, the proposed Calico Solar Project would not be approved by the
Energy Commission and BLM and the BLM would amend the CDCA Plan to make the
proposed site unavailable for future solar development. As a result, no solar energy
project would be constructed on the project site and BLM would continue to manage the
site consistent with the existing land use designation in the CDCA Land Use Plan of
1980, as amended.

Because the CDCA Plan would be amended to make the area unavailable for future
solar development, it is expected that the site would continue to remain in its existing
condition, with no new structures or facilities constructed or operated on the site. As a
result, there would be no potential impacts on geologic, mineralogic, or paleontological
resources. However, in the absence of this project, other renewable energy projects
may be constructed to meet State and Federal mandates, and those projects would
have similar paleontological impacts in other locations.
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C.4.8 PROJECT-RELATED FUTURE ACTIONS - GEOLOGY,
PALEONTOLOGY AND MINERALS

This section examines the potential impacts of future transmission line construction, line
removal, substation expansion, and other upgrades that may be required by Southern
California Edison Company (SCE) as a result of the Calico Solar Project. The SCE
upgrades are a reasonably foreseeable event if the Calico Solar Project is approved
and constructed as proposed.

The SCE project will be fully evaluated in a future Environmental Impact Report
(EIR)/EIS prepared by the BLM and the California Public Utilities Commission. Because
no application has yet been submitted and the SCE project is still in the planning
stages, the level of impact analysis presented is based on available information. The
purpose of this analysis is to inform the Energy Commission and BLM, interested
parties, and the general public of the potential environmental and public health effects
that may result from other actions related to the Calico Solar Project.

The project components and construction activities associated with these future actions
are described in detail in Section B.3 of this Staff Assessment/EIS. This analysis
examines the construction and operational impacts of two upgrade scenarios

e The 275-MW Early Interconnection Option would include upgrades to the existing
SCE system that would result in 275 MW of additional latent system capacity. Under
the 275-MW Early Interconnection option, Pisgah Substation would be expanded
adjacent to the existing substation, one to two new 220-kV structures would be
constructed to support the gen-tie from the Calico Solar Project into Pisgah
Substation, and new telecommunication facilities would be installed within existing
SCE ROWs.

e The 850-MW Full Build-Out Option would include replacement of a 67-mile-long
220-kV SCE transmission line with a new 500-kV line, expansion of the Pisgah
Substation at a new location and other telecommunication upgrades to allow for
additional transmission system capacity to support the operation of the full Calico
Solar Project.

c4.8.1 ENVIRONMENTAL SETTING

The environmental setting described herein incorporates both the 275-MW Early
Interconnection and the 850-MW Full Build-Out options. The setting for the 275-MW
Early Interconnection upgrades at the Pisgah Substation and along the telecomm
corridors is included within the larger setting for the project area under the 850-MW Full
Build-Out option.

The SCE upgrades would be within the southern portion of the Mojave Desert
Geomorphic Province of California. The Mojave Desert is bounded on the north and
northwest by the Tehachapi Mountains, on the west by the Garlock fault, on the east by
the Colorado River, and on the south and southwest by the San Andreas Fault. The
Mojave Desert Province is characterized by broad alluvial basins of Cenozoic
sedimentary and volcanic materials overlying older plutonic and metamorphic rocks
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(SES 2008a). The plutonic and metamorphic rocks are exposed as eroded hills
throughout the region. The alluvial basins are up to several thousand feet thick.

Structurally the transmission corridor traverses a series of large alluvial fans adjacent to
metamorphosed sediments that have been intruded by masses of quartz monzonite.
The surficial alluvial deposits are classified as Younger Alluvium and consist of
interbedded sand and gravel with lesser amounts of silt and clay. The sand and gravel
deposits are generally unconsolidated to weakly consolidated sediments. The alluvium
was derived from erosion of the San Gabriel and San Bernardino Mountains to the
south. The Mojave River channel and associated tributaries have dissected the alluvium
and continue to deposit younger alluvium in active channels. The Younger Alluvium
could be underlain at the subsurface by Older Alluvium.

Geology

The project area can be subdivided into three generalized geologic areas; the western,
central, and northern areas. The western portion of the Lugo-Pisgah transmission line
alignment in and around Hesperia can be characterized as high desert plains and
foothills of the western Mojave Desert. This area is mostly alluvial plain and pediment,
with relatively small areas of hills and low mountains. This subsection contains mainly
Mesozoic granitic rocks and Quaternary alluvium and lacustrine deposits. Eolian sand
deposits are common. There are small areas of Precambrian gneiss and schist and
Miocene and Pliocene nonmarine sedimentary rocks.

This portion of the alignment is on mostly very gently to moderately sloping pediments
and alluvial fans and nearly level basin floor and dry lake bed. There are a few
moderately steep hills and steep slopes traversed (i.e., Fry Mountains). Pediments are
quite extensive. The elevation range is mostly from about 2,000 to 3,000 feet. Fluvial
erosion and deposition and eolian deflation and deposition are the main geomorphic
processes.

The central portion of the Lugo-Pisgah alignment includes mountains, hills, pediments,
and alluvial plain. The area of pediment and alluvial plain is greater than that of
mountains and hills. The bedrock through the central portion of the alignment is mainly
Mesozoic granitic rocks that are exposed at the surface in only a few areas in the
vicinity of the Rodman Mountains and Lava beds Mountains. There is Precambrian
metamorphic rock associated with slopes and hills crossed and some Mesozoic mafic
plutonic and Paleozoic marine sedimentary rock immediately south of the corridor.
Transported Quaternary deposits, mostly alluvium that include lacustrine deposits and
eolian sand are the predominant geologic mapping unit in this central portion of the
alignment and along the entire alignment.

There are some steep mountains and moderately steep hills in the central and in the
northern portion of the corridor. The elevation range is from about 1,600 feet up to 4,000
feet in the Granite Mountains and Rodman Mountains. Mass wasting, fluvial erosion and
deposition, and eolian deflation and deposition are the main geomorphic processes.

The northern portion of the transmission corridor and in the area of the Pisgah
Substation is characterized by half upland terrain, including pediments, and half alluvial
plain. There are many small mountain ranges and hills with many different orientation
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patterns. The Mesozoic plutonic rocks are mostly granitic, but include some mafic rocks.
There are also areas of Quaternary volcanic, Tertiary nonmarine sedimentary, Pre-
Cretaceous metamorphic, Paleozoic marine sedimentary and Precambrian
metamorphic rocks.

The majority of the transmission alignment consists of generally flat terrain which is not
prone to significant mass wasting or slope stability problems. Where the Lugo-Pisgah
transmission ROW does traverse a hillside or slope, the parent material is
predominantly granitic or volcanic thereby minimizing the risk of landslides.

Seismicity

The SCE upgrades would be located in a seismically active region that has experienced
numerous earthquakes in the past. The Alquist-Priolo Special Studies Zones Act
specifies that an area termed an “Earthquake Fault Zone” is to be delineated if
surrounding faults that are deemed “sufficiently active” or “well defined” after a review of
seismic records and geological studies. Cities and counties affected by the Earthquake

Fault Zones must regulate certain existing and development projects within the zones
by permitting and building code enforcement.

Fourteen (14) major faults would be crossed by the Lugo-Pisgah 500-kV transmission
ROW. Most of these faults trend northwest to southeast. Movement along the faults is
predominantly strike slip and/or dip slip. The major faults crossed by the 850-MW Full
Build-Out transmission line and substation upgrades include the following crossings and
ages (SES 2008a):

e Calico-Hidalgo fault zone, Calico section (age: <1,600,000 years)

e Helendale-South Lockhart fault zone, Helendale section (age: <15,000 years)

e Lenwood-Lockhart fault zone, Lenwood section (age: <130,000 years)

e North Frontal thrust system, Western section (age: <130,000 years)

e Johnson Valley fault zone, Northern Johnson Valley section (age: <15,000 years)
e Pisgah-Bullion fault zone, Pisgah section (age: <15,000 years)

e Lavic Lake fault (age: <15,000 years)

e Camp Rock-Emerson-Copper Mountain fault zone, Emerson section (age: <150
years)

e Lavic Lake fault (age: <150 years)
e Calico-Hidalgo fault zone, West Calico section (age: <15,000 years)
e Helendale-South Lockhart fault zone, Helendale section (age: <15,000 years)

e Camp Rock-Emerson-Copper Mountain fault zone, Camp Rock section (age: <150
years)

e Lenwood-Lockhart fault zone, Lenwood section (age: <15,000 years)

¢ North Frontal thrust system, Western section (age: <15,000 years)
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Paleontology

The upgrades area is located in the western portion of the Mojave Desert geomorphic
region. The Mojave Desert is bounded on the north and northwest by the Tehachapi
Mountains, on the west by the Garlock fault, on the east by the Colorado River, and on
the south and southwest by the San Andreas Fault. The Mojave Desert Province is
characterized by broad alluvial basins of Cenozoic sedimentary and volcanic materials
overlying older plutonic and metamorphic rocks (SES 2008a).

The project area traverses the Mojave Desert region, beginning at the Pisgah Volcano
area and terminating on the outskirts of Hesperia, California. A variety of paleontological
resources have the potential to be present within the project area. Known areas of
paleontology resources present within the general vicinity of the project area have been
identified by the San Bernardino County Museum (SBCM). The Victorville and Hesperia
regions have Pliocene and Pleistocene age fossils present (SES 2008a). Deposits from
these epochs have been identified as Irvingtonian and Blancan mammal. In the vicinity
of Barstow, California, the Barstow Formation is known to contain a diversity of fossil
resources, including Barstow Fauna and Tick Canyon Fauna.

Minerals

There are 92 mines within San Bernardino County. Major minerals extracted in the
Mojave River project area include gold, silver, feldspar, uranium, copper, iron, tungsten,
turquoise, zeolite, barite, and clay. Limestone, sand, and gravel for cement and
aggregate used for road construction are found at several locations throughout the area.

C.4.8.2 ENVIRONMENTAL IMPACTS

Geology

Soils and rock testing should be conducted and analyzed by a professional, licensed
geotechnical engineer or geologist to determine existing foundation conditions.
Exploration in sufficient quantity to adequately gather variations in the foundation
conditions should be conducted to collect samples for testing. The type of materials,
shear strength, resistivity, and shrink-swell potential are among the items that should be
considered. The results of the geotechnical investigation would then be applied to the
project’s engineering design and this would ensure that potential impacts associated
with problematic soils and slope instability are reduced to less than significant levels.
Excavation and grading for structure foundations, work areas, access roads, and spur
roads could loosen soil and accelerate erosion.

Construction-related impacts to the geologic environment primarily are related to terrain
modification (cuts, fills, temporary access roads, and drainage diversion measures) and
dust generation. Other than the Pisgah Crater, no major unique geologic or physical
features have been identified along the proposed corridor for the 850-MW Full Build-
Out. Construction would not require cut and fill activities at most foundation sites and
grading would not require import or export of earthen materials to/from the site. Some
grading could be necessary for access roads; although, these can often be minimized
by use of helicopters to deliver and set the transmission line components. Thus,
significant impacts are not expected from geologic hazards or geological/mineralogical
resources during construction. No evidence of ground subsidence caused by ground
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water extraction has been noted at the existing substation sites or along the
transmission corridor.

Regional and local geologic conditions would not be altered significantly by the long-
term operation of the proposed upgrades. With the exception of the Pisgah Crater, no
other major unique geologic or physical features would be directly affected by the
transmission corridor. This potential impact however would be considered minor as the
proposed transmission corridor would parallel other existing transmission lines across
this feature. The transmission corridor and substation sites may be underlain by
deposits of sand and gravel, and these resources could not be recovered and used
during the active life of the project.

The project area is subject to ground shaking from nearby and distant earthquakes.
Project structures would be designed to meet the seismic design standards of the CBC
in effect at the time of design (currently 2007 edition). At least 14 faults have been
identified along the proposed transmission corridor. More detailed investigations would
identify whether ground rupture potential exists along the corridor; although, typically the
lines are designed to span the fault zones. Due to the depth to ground water,
liquefaction is not expected to occur. To ensure that collapse potential is minimized all
foundations, structures, or substation facilities would be designed in accordance with
subsequent geotechnical investigations.

In summary, identified potential geologic hazards associated with the proposed upgrade
options would be ground shaking from earthquakes, possible ground rupture at fault
crossings, and the potential for localized low-strength foundation sites.

Paleontology

Construction of the 500-kV transmission line and substation expansion could destroy or
disturb significant paleontological resources located within the project area with
construction-related ground disturbances, such as the building or improvement of
access and spur roads, staging area clearing, borehole drilling, trenching, excavating,
grading, and vegetation removal. The decommissioning and removal of the existing
transmission may also require ground clearing activities for access road improvements
and construction of staging areas for dismantling the tower structures. There may also
be an increase in public travel within the project area if new access roads open a
previously inaccessible area. Increased public access may increase fossil removal
activities within the project area. Indirect impacts to paleontological resources may
include erosion of features due to channeling of runoff or modification of drainage
channels. Construction activities in the vicinity of fossil resources may also cause
erosion or damage to outcrop areas, due to earth shaking activities associated with
drilling activities.

Minerals

Although no known mining operations have been identified in the project area,
construction of the SCE upgrades could potentially interfere with daily ongoing or
planned mining operations in the event that the project is constructed on or near a an
active mine or a significant mineral resource.
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C.4.8.3 MITIGATION

Site-specific geotechnical and seismic conditions would be appropriately addressed in
the detailed engineering design and construction of towers and facilities. The following
mitigation measures are included in Appendix EE of the Calico Solar Project AFC and
recommended in this Staff Assessment/EIS to reduce impacts:

e Transmission structures and substation facilities should be designed in accordance
with current CBC seismic and the design requirements and methodology of the
Electrical Power Research Institute (EPRI).

e Transmission structures and substation facilities should be designed in accordance
with recommendations provided in preliminary geotechnical reports and as amended
by future geotechnical investigations with respect to collapsible.

In addition, implementation of mitigation measures discussed under Soils and Water
section in this Staff Assessment/EIS would reduce the amount of erosion that would
result from construction. In addition, compliance with a Storm Water Pollution
Prevention Plan (SWPPP) would limit erosion from the construction site. With
implementation of measures and best management practices that would ensure proper
re-vegetation, erosion control, drainage, seismic design, among other requirements,
SCE’s project upgrades would create a less than significant impact to geology and
paleontology.

Impacts to paleontological resources that may exist would be potentially significant.
Recommended mitigation should provide for a paleontological resources inventory after
final project design, pre-construction planning for monitoring and treatment of
paleontological resources, and for monitoring during construction. The mitigation should
require a qualified paleontological monitor and qualified paleontologist to monitor for
significant subsurface fossils and then collect, analyze and curate any significant fossils
found. In addition, the following mitigation measures are recommended for
paleontological resources by SES in Appendix EE of the AFC:

e Prior to initiation of project construction activities the project area ROW and
proposed and existing access roads should be surveyed by a Qualified
Paleontologist.

e Based on the results of the paleontology resource survey, a paleontology resource
management plan should be prepared and submitted to the Energy Commission and
BLM for review and approval.

e All project construction staff should be trained in the importance of paleontological
resources and the routine identification of fossil resources.

Implementation of this suggested paleontological mitigation would reduce project
impacts to paleontological resources to a less than significant level.

If the project may potentially impact any planned or active mineral extraction operations,
then SCE should coordinate with operations and management personnel, and with
BLM, to determine status of and plans for active mining operations adjacent to or
crossed by project alignments. SCE should develop a plan to avoid or minimize
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interference with mining operations in conjunction with mine/quarry operators prior to
construction.

C.484 CONCLUSION

Southern California Edison would comply with applicable LORS as related to the
identified upgrades project. No significant geological, paleontological or mineral
resources have been identified in the project area; however, technical
investigations/surveys have not yet been performed. The upgraded lines and substation
equipment would be designed and constructed in accordance seismic requirements of
SCE’s Construction Standards and CPUC General Order 95 and EPRI. The project
would have minimal potential to impact geological, paleontological or mineral resources
if it implements the recommended mitigation and complies with applicable LORS.

C.4.9 CUMULATIVE IMPACT ANALYSIS

Section B.3, Cumulative Scenario, provides detailed information on the potential
cumulative solar and other development projects in the project area. Together, these
projects comprise the cumulative scenario which forms the basis of the cumulative
impact analysis for the proposed project. In summary, these projects are:

e Renewable energy projects on BLM, State, and private lands, as shown on
Cumulative Impacts Figures 1 and 2 and in Cumulative Tables 1A and 1B. Although
not all of those projects are expected to complete the environmental review
processes, or be funded and constructed, the list is indicative of the large number of
renewable projects currently proposed in California.

e Foreseeable future projects in the immediate Newberg Springs/Ludlow area, as
shown on Cumulative Impacts Figure 3, Newberg Springs/Ludlow Area Existing and
Future/Foreseeable Projects, and Cumulative Tables 2 and 3. Table 2 presents
existing projects in this area and Table 3 presents future foreseeable projects in the
area. Both tables indicate project name and project type, its location and its status.

These projects are defined within a geographic area that has been identified by the
Energy Commission and BLM as covering an area large enough to provide a
reasonable basis for evaluating cumulative impacts for all resource elements or
environmental parameters. Most of these projects have, are, or will be required to
undergo their own independent environmental review under CEQA and/or NEPA. Even
if the cumulative projects described in Section B.3 have not yet completed the required
environmental processes, they were considered in the cumulative impacts analyses in
this SA/Draft EIS.

C49.1 GEOGRAPHIC SCOPE OF ANALYSIS

The geographic area considered for cumulative impacts on geology and paleontology is
the central portion of the Mojave Desert geomorphic province of south-central California
(Norris and Webb 1990). More specifically, the area includes most of San Bernardino
and Riverside Counties. The potential impacts are limited to those involving
paleontological resources since no geological or mineralogical resources have been
identified within the boundaries of the proposed project. There are no geological
hazards with potential cumulative effects, other than regional subsidence from ground

GEOLOGY AND PALEONTOLOGY C.4-26 July 2010



water withdrawal. Significant ground water withdrawal is not part of the proposed
project.

C.4.9.2 EFFECTS OF PAST AND PRESENT PROJECTS

Any previously completed project involving subsurface excavation with paleontological
monitoring could already have had a detrimental effect on paleontological resources in
the area defined above under Geographic Scope of Analysis. Given the general
scarcity of fossils, even within known fossil bearing strata, the likelihood of prior damage
is modest but unavoidable, after the fact.

The existing projects most likely to have damaged paleontological resources in
geological formation similar to those of the proposed Calico Solar Project site include,
by virtue of size and location:

e Twenty-Nine Palms Marine Corps Air-Guard Combat Center

e SEGS | and Il Solar Generating Facilities

C.4.9.3 EFFECTS OF REASONABLY FORESEEABLE FUTURE
PROJECTS

As shown in Section B.3, Cumulative Scenario Table 1A, the Barstow office of the
BLM is aware of 18 solar energy and 25 wind energy potential projects totaling 304,120
acres of land under their jurisdiction. All energy projects on BLM land would be subject
to paleontological monitoring and mitigation during construction. When properly imple-
mented and enforced, these safeguards would provide adequate protection of paleon-
tological resources, reducing potential impacts to a (CEQA) less than significant level.

In addition to potential renewable energy projects on BLM land, a large number of
renewable energy, residential, and public works projects are proposed for the Mojave
and Colorado Desert regions of Southern California on State and private lands. These
projects are summarized in Table 1B of Section B.3, Cumulative Scenario. Of these,
the following projects have the greatest potential to affect paleontological resources
within the geographic scope of this analysis:

e Abengoa Mojave Solar Power Project
e Alta-Oak Creek Mojave (Wind) Project
e Rice Solar Energy Project

These projects would be subject to Energy Commission and/or CEQA environmental

review which would include requirements for construction monitoring and mitigation of
potential paleontological resources. When properly implemented and enforced, these
safeguards should provide adequate protection of paleontological resources, reducing
potential impacts to a (CEQA) less than significant level.

Contribution of the Calico Solar Project to Cumulative Impacts

Construction of the proposed Calico Solar Project would require localized excavation or
ground disturbance over a very large area. Because the project area lies within geologic
units with moderate to high paleontological sensitivity, the required excavation could,
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potentially, damage paleontological resources. Any damage could be cumulative to
damage from other projects within the same geological formations. Implementation and
enforcement of a properly designed Paleontological Resource Monitoring and Mitigation
Plan (PRMMP) at this Calico Solar Project site should result in a net gain to the science
of paleontology by allowing fossils that would not otherwise have been found to be
recovered, identified, studied, and preserved. Cumulative impacts from Calico Solar
Project, in consideration with other nearby similar projects, should therefore be either
neutral (no fossils encountered) or positive (fossils encountered, preserved, and
identified).

Operation. The operation of the Calico Solar Project would not present additional risk to
geological resources (none identified) or paleontological resources. Once ground
disturbing activity is complete plant operation has no real potential to further affect
paleontological resources. Therefore, routine plant operation would not increase
potential cumulative effects on paleontological resources. The longer the plant operates,
however, the more likely it is to be damaged by hazards, primarily earthquake-related
ground shaking. Construction and operation of the plant does not increase the potential
of geological hazards at the site, just their potential to damage civil improvements.

Decommissioning. The decommissioning of the Calico Solar Project is expected to
result in no adverse impacts related to geology or paleontology. Any potential impact to
geological resources (none identified) or paleontological resources would have occurred
and been completed during the ground disturbing phase of project construction.

C.4.10 COMPLIANCE WITH LORS

Federal, state, or local/county LORS applicable to this project or alternatives other than
the No Project / No Action alternative, were detailed in Geology and Paleontology
Table 1. Staff anticipates that the project will be able to comply with applicable LORS.

C4.11 NOTEWORTHY PUBLIC BENEFITS

The science of paleontology is advanced by the discovery, study and curation of new
fossils. These fossils can be significant if they represent a new species, verify a known
species in a new location and/or if they include structures of similar specimens that had
not previously been found preserved. In general, most fossil discoveries are the result of
excavations, either purposeful in known or suspected fossil localities or as the result of
excavations made during earthwork for civil improvements or mineral extraction. Proper
monitoring of excavations at the proposed Calico Solar Power facility, in accordance
with an approved Paleontological Resources Monitoring and Mitigation Plan, could
result in a benefit to the science of paleontology and should minimize the potential to
damage a significant paleontological resource.

C.4.12 RESPONSE TO PUBLIC COMMENTS

One public comment was received relating to Geology or Paleontology.

Commenter Comments
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County of San Regarding geologic and seismic considerations, we note that the

Bernardino, Land Lavic Lake fault partially underlies this site (Sections 12 and 15).

Use Service The fault experienced surface ground rupture during the 1999

Department Hector Mine earthquake and was subsequently evaluated by the
California Geologic Survey and has been included within an
Alquist-Priolo Earthquake Fault Zone. However, we do not see an
adequate discussion of on-site faulting in the SA/DEIS. Structural
and safety requirements may be needed and should be analyzed
further.

Staff Response: The discussion on the Lavic Lake and Pisgah faults, both of which
may extend on to the site, has been improved. Proposed Condition of Certification
GEO-1 requires detailed geologic and field evaluation of both faults.

C.4.13 PROPOSED CONDITIONS OF CERTIFICATION/MITIGATION
MEASURES

General conditions of certification with respect to engineering geology are proposed
under Conditions of Certification GEN-1, GEN-5, and CIVIL-1 in the FACILITY DESIGN
section. Proposed specific geological and paleontological conditions of certification
follow. It is staff's opinion that the likelihood of encountering paleontological resources is
low at the plant site.

GEO-1 The two Alquist-Priolo faults ( Pisgah fault and the Lavic Lake fault) shall be
located (if actually present) by trenching or suitable geophysical methods with
sufficient accuracy and confidence to assure that no occupied structures are
placed within 50 feet, either side, of an established fault trace or any identified
splays. Other structures deemed critical to the project, by the owner, may also
be set back, as practical, imprudent and appropriate.

Verification: At least 90 days prior to ground breaking (prior to final project design)
the project owner shall submit a fault evaluation report signed and stamped by a
geologist licensed in the state of California. The evaluation shall include sufficient field
exploration to establish whether or not either or both faults (or their splays) extend onto
the project site. Surveyed locations shall be obtained for any faults encountered and a
map showing the fault locations in relation to project structures shall be provided. On-
site faults shall be considered active unless conclusive field evidence shows otherwise.

GEO-2 Because of the embankments on the downhill side, the proposed storm water
detention basins constitute detention dams, some of which may be large
enough to be under the jurisdiction of the State of California, Department of
Water Resources, Division of Safety of Dams. Each detention dam site shall
be characterized in a geotechnical investigation to establish foundation
conditions and assess geologic hazards that affect embankment design.
Appropriate geotechnical recommendations shall be provided for use in
design and construction of the embankments and the associated storage
area. All dams must be designed by a California licensed geotechnical or civil
engineer familiar with design of small dams.
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Verification: At least 60 days prior to ground breaking for the detention basins, the
project owner shall submit a geotechnical investigation report covering each proposed
detention basin. Appropriate geotechnical recommendations and specifications shall be
provided for use in design and construction of the embankments and the associated
storage area. All detention facilities can be included in a single report or in the overall
final project geotechnical report. One set of stamped design drawings, typical of the
detention dams, must be submitted by the project owner, prior to starting detention dam
construction.

GEO-3 The California Department of Water Resources, Division of Safety of Dams
has jurisdiction over proposed and existing dams that impound 50 acre-feet of
water or more. Embankments 6 feet high or less are excluded, regardless of
storage capacity and embankments impounding less than 15 acre-feet of
water are excluded, regardless of height. Any detention basin meeting the
Division of Safety of Dams jurisdictional criteria for a dam shall be permitted
through that agency.

Verification: If final detention basin design results in no jurisdictional dams, the
project owner shall submit a letter of verification from the design engineer. If one or
more detention basins fall within the jurisdiction of the Division of Safety of Dams, the
project owner shall submit copies of the permit application(s) to the Division of Dams
Safety of Dams. Upon completion of construction of jurisdictional dams, the project
owner shall submit copies of acceptance documents from the Division of Safety of
Dams.

PAL-1  The project owner shall provide the CPM with the resume and qualifications
of its PRS for review and approval. If the approved PRS is replaced prior to
completion of project mitigation and submittal of the Paleontological
Resources Report, the project owner shall obtain CPM approval of the
replacement PRS. The project owner shall keep resumes on file for qualified
paleontological resource monitors (PRMs). If a PRM is replaced, the resume
of the replacement PRM shall also be provided to the CPM.

The PRS resume shall include the names and phone numbers of references.
The resume shall also demonstrate to the satisfaction of the CPM the
appropriate education and experience to accomplish the required
paleontological resource tasks.

As determined by the CPM, the PRS shall meet the minimum qualifications
for a vertebrate paleontologist as described in the SVP guidelines of 1995.
The experience of the PRS shall include the following:

Institutional affiliations, appropriate credentials, and college degree;
Ability to recognize and collect fossils in the field;

Local geological and biostratigraphic expertise;

Proficiency in identifying vertebrate and invertebrate fossils; and

a s wbdh ke

At least 3 years of paleontological resource mitigation and field
experience in California and at least one year of experience leading
paleontological resource mitigation and field activities.
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The project owner shall ensure that the PRS obtains qualified paleontological
resource monitors to monitor as he or she deems necessary on the project.
Paleontological resource monitors shall have the equivalent of the following
gualifications:

e BS or BA degree in geology or paleontology and one year of experience
monitoring in California; or

e AS or AA in geology, paleontology, or biology and 4 years’ experience
monitoring in California; or

e Enrollment in upper division classes pursuing a degree in the fields of
geology or paleontology and 2 years of monitoring experience in
California.

Verification: (1) At least 60 days prior to the start of ground disturbance, the project
owner shall submit a resume and statement of availability of its designated PRS for on-
site work.

(2) At least 20 days prior to ground disturbance, the PRS or project owner shall provide
a letter with resumes naming anticipated monitors for the project, stating that the
identified monitors meet the minimum qualifications for paleontological resource
monitoring required by the condition. If additional monitors are obtained during the
project, the PRS shall provide additional letters and resumes to the CPM. The letter
shall be provided to the CPM no later than one week prior to the monitor’s beginning on-
site duties.

(3) Prior to the termination or release of a PRS, the project owner shall submit the
resume of the proposed new PRS to the CPM for review and approval.

PAL-2  The project owner shall provide to the PRS and the CPM, for approval, maps
and drawings showing the footprint of the power plant, construction lay-down
areas, and all related facilities. Maps shall identify all areas of the project
where ground disturbance is anticipated. If the PRS requests enlargements or
strip maps for linear facility routes, the project owner shall provide copies to
the PRS and CPM. The site grading plan and plan and profile drawings for
the utility lines would be acceptable for this purpose. The plan drawings
should show the location, depth, and extent of all ground disturbances and be
at a scale between 1 inch = 40 feet and 1 inch = 100 feet. If the footprint of
the project or its linear facilities changes, the project owner shall provide
maps and drawings reflecting those changes to the PRS and CPM.

If construction of the project proceeds in phases, maps and drawings may be
submitted prior to the start of each phase. A letter identifying the proposed
schedule of each project phase shall be provided to the PRS and CPM.
Before work commences on affected phases, the project owner shall notify
the PRS and CPM of any construction phase scheduling changes.

At a minimum, the project owner shall ensure that the PRS or PRM consults
weekly with the project superintendent or construction field manager to
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confirm area(s) to be worked the following week and until ground disturbance
is completed.

Verification: (1) At least 30 days prior to the start of ground disturbance, the project
owner shall provide the maps and drawings to the PRS and CPM.

(2) If there are changes to the footprint of the project, revised maps and drawings shall
be provided to the PRS and CPM at least 15 days prior to the start of ground
disturbance.

(3) If there are changes to the scheduling of the construction phases, the project owner
shall submit a letter to the CPM within 5 days of identifying the changes.

PAL-3  The project owner shall ensure that the PRS prepares, and the project owner
submits to the CPM for review and approval, a PRMMP to identify general
and specific measures to minimize potential impacts to significant
paleontological resources. Approval of the PRMMP by the CPM shall occur
prior to any ground disturbance. The PRMMP shall function as the formal
guide for monitoring, collecting, and sampling activities and may be modified
with CPM approval. This document shall be used as the basis of discussion
when on-site decisions or changes are proposed. Copies of the PRMMP shall
reside with the PRS, each monitor, the project owner’s on-site manager, and
the CPM.

The PRMMP shall be developed in accordance with the guidelines of the SVP
(1995) and shall include, but not be limited, to the following:

1. Assurance that the performance and sequence of project-related tasks,
such as any literature searches, pre-construction surveys, worker
environmental training, fieldwork, flagging or staking, construction
monitoring, mapping and data recovery, fossil preparation and collection,
identification and inventory, preparation of final reports, and transmittal of
materials for curation will be performed according to PRMMP procedures;

2. ldentification of the person(s) expected to assist with each of the tasks
identified within the PRMMP and the conditions of certification;

3. A thorough discussion of the anticipated geologic units expected to be
encountered, the location and depth of the units relative to the project
when known, and the known sensitivity of those units based on the
occurrence of fossils either in that unit or in correlative units;

4. An explanation of why, how, and how much sampling is expected to take
place and in what units. Include descriptions of different sampling
procedures that shall be used for fine-grained and coarse-grained units;

5. A discussion of the locations of where the monitoring of project
construction activities is deemed necessary, and a proposed plan for
monitoring and sampling;
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6. A discussion of procedures to be followed in the event of a significant
fossil discovery, halting construction, resuming construction, and how
notifications will be performed;

7. A discussion of equipment and supplies necessary for collection of fossil
materials and any specialized equipment needed to prepare, remove,
load, transport, and analyze large-sized fossils or extensive fossil
deposits;

8. Procedures for inventory, preparation, and delivery for curation into a
retrievable storage collection in a public repository or museum, which
meet the Society of Vertebrate Paleontology’s standards and
requirements for the curation of paleontological resources;

9. lIdentification of the institution that has agreed to receive data and fossil
materials collected, requirements or specifications for materials delivered

for curation and how they will be met, and the name and phone number of

the contact person at the institution; and
10. A copy of the paleontological conditions of certification.

Verification: At least 30 days prior to ground disturbance, the project owner shall
provide a copy of the PRMMP to the CPM. The PRMMP shall include an affidavit of

authorship by the PRS and acceptance of the PRMMP by the project owner evidenced
by a signature.

PAL-4

July 2010

Prior to ground disturbance and for the duration of construction activities
involving ground disturbance, the project owner and the PRS shall prepare

and conduct weekly CPM-approved training for the following workers: project

managers, construction supervisors, foremen, and general workers involved
with or who operate ground-disturbing equipment or tools. Workers shall not
excavate in sensitive units prior to receiving CPM-approved worker training.
Worker training shall consist of an initial in-person PRS training during the

project kick off for those mentioned above. Following initial training, a CPM-
approved video or in-person training may be used for new employees. The
training program may be combined with other training programs prepared for
cultural and biological resources, hazardous materials, or other areas of

interest or concern. No ground disturbance shall occur prior to CPM approval
of the Worker Environmental Awareness Program (WEAP), unless specifically

approved by the CPM.

The WEAP shall address the possibility of encountering paleontological
resources in the field, the sensitivity and importance of these resources, and
legal obligations to preserve and protect those resources.

The training shall include:

1. A discussion of applicable laws and penalties under the law;

2. Good quality photographs or physical examples of vertebrate fossils for
project sites containing units of high paleontological sensitivity;
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3. Information that the PRS or PRM has the authority to halt or redirect
construction in the event of a discovery or unanticipated impact to a
paleontological resource;

4. Instruction that employees are to halt or redirect work in the vicinity of a
find and to contact their supervisor and the PRS or PRM,;

5. Aninformational brochure that identifies reporting procedures in the event
of a discovery;

6. A WEAP certification of completion form signed by each worker indicating
that he/she has received the training; and

7. A sticker that shall be placed on hard hats indicating that environmental
training has been completed.

Verification: (1) At least 30 days prior to ground disturbance, the project owner shall
submit the proposed WEAP, including the brochure, with the set of reporting procedures
for workers to follow.

(2) At least 30 days prior to ground disturbance, the project owner shall submit the script
and final video to the CPM for approval if the project owner is planning to use a video
for interim training.

(3) If the owner requests an alternate paleontological trainer, the resume and
qualifications of the trainer shall be submitted to the CPM for review and approval prior
to installation of an alternate trainer. Alternate trainers shall not conduct training prior to
CPM authorization.

(4) In the monthly compliance report (MCR), the project owner shall provide copies of
the WEAP certification of completion forms with the names of those trained and the
trainer or type of training (in-person or video) offered that month. The MCR shall also
include a running total of all persons who have completed the training to date.

PAL-5 The project owner shall ensure that the PRS and PRM(s) monitor consistent
with the PRMMP all construction-related grading, excavation, trenching, and
augering in areas where potential fossil-bearing materials have been
identified, both at the site and along any constructed linear facilities
associated with the project. In the event that the PRS determines full-time
monitoring is not necessary in locations that were identified as potentially
fossil bearing in the PRMMP, the project owner shall notify and seek the
concurrence of the CPM.

The project owner shall ensure that the PRS and PRM(s) have the authority
to halt or redirect construction if paleontological resources are encountered.
The project owner shall ensure that there is no interference with monitoring
activities unless directed by the PRS. Monitoring activities shall be conducted
as follows:

1. Any change of monitoring from the accepted schedule in the PRMMP shall
be proposed in a letter or email from the PRS and the project owner to the
CPM prior to the change in monitoring and will be included in the monthly
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compliance report. The letter or email shall include the justification for the
change in monitoring and be submitted to the CPM for review and
approval.

2. The project owner shall ensure that the PRM(s) keep a daily monitoring
log of paleontological resource activities. The PRS may informally discuss
paleontological resource monitoring and mitigation activities with the CPM
at any time.

3. The project owner shall ensure that the PRS notifies the CPM within 24
hours of the occurrence of any incidents of non-compliance with any
paleontological resources conditions of certification. The PRS shall
recommend corrective action to resolve the issues or achieve compliance
with the conditions of certification.

4. For any significant paleontological resources encountered, either the
project owner or the PRS shall notify the CPM within 24 hours, or Monday
morning in the case of a weekend event, where construction has been
halted because of a paleontological find.

The project owner shall ensure that the PRS prepares a summary of
monitoring and other paleontological activities placed in the monthly
compliance reports. The summary will include the name(s) of PRS or PRM(s)
active during the month; general descriptions of training and monitored
construction activities; and general locations of excavations, grading, and
other activities. A section of the report shall include the geologic units or
subunits encountered, descriptions of samplings within each unit, and a list of
identified fossils. A final section of the report will address any issues or
concerns about the project relating to paleontological monitoring, including
any incidents of non-compliance or any changes to the monitoring plan that
have been approved by the CPM. If no monitoring took place during the
month, the report shall include an explanation in the summary as to why
monitoring was not conducted.

Verification:  The project owner shall ensure that the PRS submits the summary of
monitoring and paleontological activities in the MCR. When feasible, the CPM shall be
notified 10 days in advance of any proposed changes in monitoring different from the
plan identified in the PRMMP. If there is any unforeseen change in monitoring, the
notice shall be given as soon as possible prior to implementation of the change.

PAL-6

The project owner, through the designated PRS, shall ensure that all
components of the PRMMP are adequately performed including collection of
fossil materials, preparation of fossil materials for analysis, analysis of fossils,
identification and inventory of fossils, the preparation of fossils for curation,
and the delivery for curation of all significant paleontological resource
materials encountered and collected during project construction.

Verification: The project owner shall maintain in his/her compliance file copies of
signed contracts or agreements with the designated PRS and other qualified research
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specialists. The project owner shall maintain these files for a period of 3 years after
project completion and approval of the CPM-approved paleontological resource report
(see Condition of Certification PAL-7). The project owner shall be responsible for paying
any curation fees charged by the museum for fossils collected and curated as a result of
paleontological mitigation. A copy of the letter of transmittal submitting the fossils to the
curating institution shall be provided to the CPM.

PAL-7  The project owner shall ensure preparation of a Paleontological Resources
Report (PRR) by the designated PRS. The PRR shall be prepared following
completion of the ground-disturbing activities. The PRR shall include an
analysis of the collected fossil materials and related information and submit it
to the CPM for review and approval.

The report shall include, but is not limited to, a description and inventory of
recovered fossil materials; a map showing the location of paleontological
resources encountered; determinations of sensitivity and significance; and a
statement by the PRS that project impacts to paleontological resources have
been mitigated below the level of significance.

Verification:  Within 90 days after completion of ground-disturbing activities,
including landscaping, the project owner shall submit the PRR under confidential cover
to the CPM.

C.4.14 CONCLUSIONS

The proposed Calico Solar Project site is located in an active geologic area of the north-
central Mojave Desert Geomorphic Province in central San Bernardino County in south-
central California. Because of its geologic setting, the site could be subject to intense
levels of earthquake-related ground shaking. The effects of strong ground shaking
would need to be mitigated, to the extent practical, through structural designs required
by the CBC (2007) and the project geotechnical report. The CBC (2007) requires that
structures be designed to resist seismic stresses from ground acceleration and, to a
lesser extent, liquefaction. A geotechnical investigation has been performed and
presents standard engineering design recommendations for mitigation of seismic
shaking and site soil conditions.

There are no known viable geologic or mineralogical resources at the proposed Calico
Solar Project site. Locally, paleontological resources have been documented within
older Quaternary alluvium which underlies the younger Quaternary alluvium of the site
surface. Potential impacts to paleontological resources would be mitigated through
worker training and monitoring by qualified paleontologists, as required by Conditions of
Certification, PAL-1 through PAL-7.

Based on its independent research and review, Energy Commission staff believes that
the potential is low for significant adverse impacts to the proposed project from geologic
hazards during its design life and to potential geologic, mineralogic, and paleontological
resources from the construction, operation, and closure of the proposed project. It is
staff's opinion that the Calico Solar Project could be designed and constructed in
accordance with all applicable laws, ordinances, regulations, and standards and in a
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manner that both protects environmental quality and assures public safety, to the extent
practical.
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Certification of Completion

Worker Environmental Awareness Program

Calico Solar Project (08-AFC-13)

This is to certify these individuals have completed a mandatory California Energy
Commission-approved Worker Environmental Awareness Program (WEAP). The WEAP
includes pertinent information on cultural, paleontological, and biological resources for all
personnel (that is, construction supervisors, crews, and plant operators) working on site or at
related facilities. By signing below, the participant indicates that he/she understands and shall
abide by the guidelines set forth in the program materials. Include this completed form in the
Monthly Compliance Report.

Employee Name

Title/Company

Signature
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Cultural Trainer:

Signature:

PaleoTrainer:

Biological Trainer:

Date: [

Signature:

Date: [

Signature:
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Date: [ ]

July 2010




C.4.15 REFERENCES

Blake, T.F. 2006, EQFAULT™ Version 3.00, A Computer Program for the Deterministic
Estimation of Peak Acceleration Using Three-Dimensional California Faults as
Earthquake Sources, http://thomasftblake.con/egfault.htm.

Byers, William G., 2000, Railroad Damage from the October 16, 1999 Hector Mine
Earthquake, Burlington Northern and Santa Fe Railway Internal Report.

CBC—California Building Code, 2007.

CDMG 1977—-California Division of Mines and Geology, Geology and Mineral
Resources of Imperial County, California, DMG County Report 7.

CDMG 1981, Preliminary Map of October 1979 Fault Ruptures, Imperial County,
California, DMG Open File Report 81-5.

CDMG 1984, Preliminary Geologic Map of the California-Baja California Border Region,
DMG Open File Report 84-59.

CDMG 1988, Preliminary Map of the Quaternary Faults in Southeastern San Diego
County and in Southwestern Imperial County California, DMG Open File Report
88-6.

CDMG 1990, Industrial Minerals in California: Economic Importance, Present
Avalilability, and Future Development, Special Publication 105, reprinted from
U.S. Geological Survey Bulletin 1958.

CDMG 1994, Fault Activity Map of California and Adjacent Areas with Locations and
Ages of Recent Volcanic Eruptions, Scale: 1:750,000.

CDMG 1998, Gold Districts of California, Sesquicentennial Edition, California Gold
Discovery to Statehood, Bulletin 193.

CDMG 1999, Mines and Mineral Producers Active in California (1997-1998), Special
Publication 103.

CDMG 2003, Fault Investigation Reports for Development Sites Within Alquist-Priolo
Earthquake Fault Zones in Southern California, 1974—-2000.

CGS 2002a—California Geological Survey, Fault Evaluation Reports Prepared Under
the Alquist-Priolo Earthquake Fault Zoning Act, Region 2 — Southern California,
CD 2002-02.

CGS 2002b, Probablistic Seismic Hazard Assessment Online Database,
http://www.conservation.ca.gov/cqgs/rghm/psha/

CGS 2007, California Historical Earthquake Online Database,
http://www.consrv.ca.gov/cgs/rghm/quakes/historical/.

Dibblee, Thomas W. Jr, 2008, Geologic Map of the Newberry and Cady Mountains 15
Minute Quadrangles, Dibblee Geology Center Map DF-394. Santa Barbara
Museum of Natural History.

Dokka, R.K., and Travis, C.J., 1990, Late Cenozoic Strike-Slip Faulting in the Mojave
Desert, California, Tectonics, v.9, p.311-340.

July 2010 C.4-39 GEOLOGY AND PALEONTOLOGY



DWR—Department of Water Resources, Division of Safety of Dams, State of California,
Statutes and Regulations Pertaining to Supervision of Dams and Reservoirs,
Parts 1 and 2 of Division 3, Chapter 1 of Division 2, Title 23 Waters.

FEMA 2009—Federal Emergency Management Agency, Telephone communication,
July 22, 20009.

Glazner, Allen F., Geology of the Sleeping Beauty Area, Southeastern Cady Mountains,
Geology and Mineral Wealth of the California Desert, South Coast Geological
Survey, October, 1980.

Glazner, Allen F., Bartley, John M., and Sanner, Wayne K., 2000, Nature of the
Southwestern Boundary of the Central Mojave Tertiary Province, Rodman
Mountains, California, Geological Society of America Bulletin v. 112, no. 1,
January, 2000.

Jennings, Charles W. and George J. Saucedo, 2002, Simplified Fault Activity Map of
California, CGS Map Sheet 54.

Kohler, Susan, 2006, Aggregate Availability in California, California Geological Survey
Map Sheet 52.

McLeod, Samuel A., 2009, Paleontological Resources for the Proposed SES Calico
Solar Project Power Plant, Natural History Museum of Los Angeles County
private correspondence.

Miller, Dan C., 1989, Potential Hazards from Future Volcanic Eruptions in California,
USGS Bulletin 1847.

Norris, R. M. and R. W. Webb, 1990, Geology of California, Second Edition, John Wiley
and Sons, New York.

PRC 2008—PaleoResource Consultants, Paleontological Resources Technical Report
for the Calico Solar Project.

Ross, Timothy M., 1995, North-South-Directed Extension, Timing of Extension, and
Vertical-Axis Rotation of the Southwest Cady Mountains, Mojave Desert,
California, Geological Society of America Bulletin v.107. No.7. July 1995.

SCEC 2009—Southern California Earthquake Center, Data Center website:
http://www.data.scec.org/.

SES 2008a — Stirling Energy Systems/R. Liden (tn 49181). Application for Certification,
dated December 1, 2008. Submitted to CEC/Docket Unit on December 1, 2008.

TS 2010am - Tessera Solar/ F. Bellows (tn 56700). Applicant's Submittal of a
Supplement to the AFC, dated May 14, 2010. Submitted to CEC/Docket Unit on
May 18, 2010.

SVP 1995—Society of Vertebrate Paleontology, Measures for Assessment and
Mitigation of Adverse Impacts to Non-Renewable Paleontological Resources:
Standard Procedures.

Terracon 2010—Terracon Consultants, Inc., Geotechnical Engineering Report, Solar
One, Pisgah, California, January 4, 2010, Terracon Project No. 60095029.

Treiman, J.A., Kendrick, K.J., Bryant, W.A., Rockwell, T.K., and McGill, S.F., 2002,
Primary Surface Rupture Associated with the M,, 7.1 16 October 1999 Hector

GEOLOGY AND PALEONTOLOGY C.4-40 July 2010



Mine Earthquake, San Bernardino County, California, Bulletin of the
Seismological Society of America, Volume 92, Number 4, May 2002.

USDI 2007—United States Department of the Interior, Bureau of Land Management,
Potential Fossil Yield Classification (PFYC) System for Paleontological
Resources on Public Land, Instruction Memorandum No. 2008-009, dated
October 15, 2007.

USGS 2003—U.S. Geological Survey, Earthquake Hazards Program Search Results for
Class A and B Faults, USGS website (complete Report for Lavic Lake fault
No. 351) http://gldims.cr.usgs.gov/webapps/cfusion/Sites/afault/index.cfm

USGS 2008a, Earthquake Hazards Program, Seismic Design for Buildings, USGS
website http://earthquake.usgs.gov/research/hazmap/design/.

USGS 2008b, Mineral Resources On-Line Spatial Data, USGS website
http://mrdata.usgs.gov/.

Yashinsky, M., Simek, J., Murugesh, G., and Mualchin, L., 2002, Highway Performance
during the 16 October 1999 Hector Mine, California, Earthquake, Bulletin of the
Seismological Society of America, Volume 92, Number 4, May 2002.

July 2010 C.4-41 GEOLOGY AND PALEONTOLOGY



C.5-HAZARDOUS MATERIALS MANAGEMENT
Testimony of Rick Tyler and Alvin Greenberg, Ph.D.

C5.1 SUMMARY OF CONCLUSIONS

Energy Commission staff's evaluation of the proposed project, along with staff's
proposed mitigation measures, indicate that hazardous materials use at the proposed
Calico Solar Project (formerly the Stirling Energy Systems Solar One Project) would not
present a significant impact [pursuant to the California Environmental Quality Act
(CEQA) to the public. With adoption of the proposed conditions of certification, the
proposed project would comply with all applicable laws, ordinances, regulations, and
standards.

C.5.2 INTRODUCTION

The purpose of this Hazardous Materials Management section of this Supplemental
Staff Assessment (SSA) is to determine if the proposed Calico Solar Project could
potentially cause significant impacts (pursuant to the CEQA) to the public from the use,
handling, storage, or transportation of hazardous materials at the proposed project site.
If significant adverse impacts to the public are identified, Energy Commission staff must
evaluate facility design alternatives and additional mitigation measures to reduce those
impacts to the extent feasible.

This analysis does not address the potential exposure of workers to hazardous
materials used at the proposed project site. Employers must inform employees of
hazards associated with their work and provide those employees with special protective
equipment and training to reduce the potential for health impacts from the handling of
hazardous materials. The Worker Safety and Fire Protection section of this document
describes the protection of workers from those risks.

For this analysis, staff examines plausible potential loss of containment incidents (spills)
for the hazardous materials to be used at the proposed facility. The worst case plausible
event, regardless of cause, is considered, and analyzed to see whether the potential
impacts and risk to local populations are significant (pursuant to CEQA). Hazardous
material handling and usage procedures are designed to reduce the likelihood of a spill,
to reduce its potential size, and to prevent or reduce the potential migration of a spill off
site to the extent that there would not be significant off-site impacts to the public. These
measures seek to minimize direct contact from runoff of spills, air-borne plume
concentrations, and the potential for spills to mix with runoff water and be carried offsite.
Generally, staff seeks to confirm that the applicant has proposed secondary
containment basins for containing liquids, and that volatile chemicals would have a
restricted release to the atmosphere after capture. Containment basins are designed to
be able to hold the contents of a full tank plus the potential rainfall from a 25-year storm
without any loss of containment. The spilled material, along with any mixed-in water and
any contaminated soils, would then be placed into containers and processed and
disposed of as required by regulations.
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Hazardous materials such as mineral and lubricating oils, corrosion inhibitors,
herbicides, and acids and bases to control pH would be present at the proposed project
site. Hazardous materials used during the construction phase include gasoline, diesel
fuel, motor oil, lubricants, and small amounts of solvents and paint. No chemicals
regulated as extremely hazardous materials would be used on-site during construction.
None of the materials proposed for use pose a significant potential for off-site impacts
as a result of the quantities on-site, their relative toxicity, their physical states, and/or
their environmental mobility.

The Calico Solar Project would also require the transportation of certain liquid and solid
hazardous materials to the facility. This document addresses all potential impacts
associated with the use, storage, and transport of hazardous materials.

C.5.3 METHODOLOGY AND THRESHOLDS FOR DETERMINING
ENVIRONMENTAL CONSEQUENCES

LAWS, ORDINANCES, REGULATION, AND STANDARDS

The following federal, state, and local laws and policies apply to the protection of public
health and hazardous materials management. Staff’'s analysis examines the project’s
compliance with these requirements.

Hazardous Materials Management Table 1
Laws, Ordinances, Regulations, and Standards (LORS)

Applicable Law Description

Federal

The Superfund Contains the Emergency Planning and Community
Amendments and Right To Know Act (also known as SARA Title IlI).

Reauthorization Act of 1986
(42 USC 89601 et seq.)

The Clean Air Act (CAA) of | Establishes a nationwide emergency planning and
1990 (42 USC 7401 et seq. | response program, and imposes reporting requirements
as amended) for businesses that store, handle, or produce significant
guantities of extremely hazardous materials.

The CAA Section on Risk Requires states to implement a comprehensive system
Management Plans (42 to inform local agencies and the public when a

USC 8112(r) significant quantity of such materials is stored or handled
at a facility. The requirements of both SARA Title Il and
the CAA are reflected in the California Health and Safety
Code, section 25531, et seq.

49 CFR 172.800 Requires that the suppliers of hazardous materials
prepare and implement security plans in accordance
with U.S. Department of Transportation (DOT)
regulations.
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Applicable Law

Description

49 CFR Part 1572,
Subparts A and B

Requires that suppliers of hazardous materials ensure
that their hazardous material drivers comply with
personnel background security checks.

The Clean Water Act
(CWA) (40 CFR 112)

Aims to prevent the discharge or threat of discharge of
oil into navigable waters or adjoining shorelines.
Requires a written spill prevention, control, and
countermeasures (SPCC) plan to be prepared for
facilities that store oil that could leak into navigable
waters.

Title 49, Code of Federal
Regulations, Part 190

Outlines gas pipeline safety program procedures.

Title 49, Code of Federal
Regulations, Part 191

Addresses the transportation of natural and other gases
by pipeline. Requires preparation of annual reports,
incident reports, and safety-related condition reports.
Also requires operators of pipeline systems to notify the
U.S. Department of Transportation DOT) of any
reportable incident by telephone and submit a follow-up
written report within 30 days.

Title 49, Code of Federal
Regulations, Part 192

Addresses transportation of natural and other gases by
pipeline: Requires minimum federal safety standards,
specifies minimum safety requirements for pipelines,
and includes material selection, design requirements,
and corrosion protection. The safety requirements for
pipeline construction vary according to the population
density and land use that characterize the surrounding
land. This part also contains regulations governing
pipeline construction, which must be followed for Class 2
and Class 3 pipelines, and requirements for preparing a
pipeline integrity management program.

6 CFR Part 27

The CFATS (Chemical Facility Anti-Terrorism Standard)
regulation of the U.S. Department of Homeland Security
(DHS) that requires facilities that use or store certain
hazardous materials to submit information to the DHS
so that a vulnerability assessment can be conducted to
determine what certain specified security measures
shall be implemented.

State

California Health and

Safety Code, section 25531

to 25543.4

The California Accidental Release Program (Cal-ARP)
requires the preparation of a Risk Management Plan
(RMP) and Off-site Consequence Analysis (OCA) and
submittal to the local Certified Unified Program Agency
(CUPA) for approval.
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Applicable Law

Description

California Health and
Safety Code, Section
41700

Requires that “No person shall discharge from any
source whatsoever such quantities of air contaminants
or other material which causes injury, detriment,
nuisance, or annoyance to any considerable number of
persons or to the public, or which endanger the comfort,
repose, health, or safety of any such persons or the
public, or which cause, or have a natural tendency to
cause injury or damage to business or property.”

California Health and
Safety Code Sections
25270 through 25270.13

Requires the preparation of a Spill Prevention, Control,
and Countermeasures (SPCC) Plan if 10,000 gallons or
more of petroleum is stored on-site. The above
regulations would also require the immediate reporting
of a spill or release of 42 gallons or more to the
California Office of Emergency Services and the
Certified Unified Program Agency (CUPA).

Process Safety
Management:

Title 8 California Code of
Regulations Section 5189

Requires facility owners to develop and implement
effective process safety management plans when toxic,
reactive, flammable, or explosive chemicals are
maintained on site in quantities that exceed regulatory
thresholds.

California Safe Drinking
Water and Toxic
Enforcement Act
(Proposition 65)

Prevents certain chemicals that cause cancer and
reproductive toxicity from being discharged into sources
of drinking water.

Local

2007 California Fire Code
Title 24, Part 9

Adopts the California Fire Code, 2007 Edition, into San
Bernardino County regulations.

The San Bernardino County Fire Department (SBCFD) is the Certified Unified Program
Agency (CUPA) in the project area, and is responsible for reviewing Hazardous
Materials Business Plans and Risk Management Plans. With regard to seismic safety
issues, the proposed Calico Solar Project site is located in Seismic Risk Zone 4. The
construction and design of buildings and vessels storing hazardous materials would
meet the seismic requirements of the Uniform Building Code (SES 2008a).

Cs4

PROPOSED PROJECT

The proposed Calico Solar Project site is approximately 6,215 acres of Bureau of Land
Management (BLM) land located in San Bernardino County, California (SES 2008f page
3-3). The site is located on Hector Road north of Interstate 40, 17 miles east of
Newberry Springs and 115 miles east of Los Angeles, California in the Mojave Desert
(SES 2008f page 1-1). The project consists of 29 contiguous parcels (SES 2008f
Appendix T). The Burlington Northern Santa Fe (BNSF) railroad bisects the site from

west to east (SES 2008f 3-22).
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The proposed project would utilize SunCatchers — 40-foot tall Stirling dish technology
developed by the applicant — which track the sun and focus solar energy onto Power
Conversion Units (PCU) (SES 2008f 3-2) to generate electricity. Each PCU consists of a
solar receiver heat exchanger and a closed-cycle, high-efficiency Solar Stirling Engine
specifically designed to convert solar power to rotary power via a thermal conversion
process. The engine drives an electrical generator to produce grid-quality electricity.

Phase | would be limited to 275 MW, with the remaining 575 MW as part of Phase II.
There would be one laydown area located within the main services complex area
occupying approximately 10 acres. In addition, the project may also have within the
main services complex a 15 acre construction laydown staging area. In addition to the
proposed Calico Solar Project site and construction areas, there are other features and
facilities associated with the proposed project (the majority of which are located on the
proposed project site or construction laydown area), including:

e Approximately 34,000 SunCatchers and associated equipment and infrastructure
within a fenced boundary;

e An onsite, 52 acre main services complex located in the northern portion of the
Phase | section of the project site for administration and maintenance activities. The
complex would include buildings, parking and access roads (SES 2008f page 3-62
and Figure 3-4); and

e An onsite, 2.8-acre 850-MW Calico Solar Project Substation located in the southern
portion of the Phase | section of the site (SES 2008f page 3-62 and Figure3-4).
Cb5h4.1 SETTING

Several characteristics of an area in which a project is located affect its potential for an
accidental release of a hazardous material to result in a significant public exposure.
These include:

e local meteorology;
e terrain characteristics; and

e location of population centers and sensitive receptors relative to the project.

Meteorological Conditions

Meteorological conditions, including wind speed, wind direction, and air temperature,
affect both the extent to which accidentally released hazardous materials would be
dispersed into the air and the direction in which they would be transported. This affects
the potential magnitude and extent of public exposure to such materials, as well as their
health risks. When wind speeds are low and the atmosphere is stable, dispersion is
severely reduced and can lead to increased localized public exposure.

Recorded wind speeds, ambient air temperatures, and terrain characteristics are
described in the Air Quality section (C.5.2) and Appendix V of the Application for
Certification (AFC) (SES 2008a).
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Terrain Characteristics

The location of elevated terrain is often an important factor in assessing potential
exposure. An emission plume from an accidental release may impact high elevations
before it impacts lower elevations. The topography of the Calico Solar Project site (like
it's immediately surrounding areas) is essentially flat.

Location of Exposed Populations and Sensitive Receptors

The general population includes many sensitive subgroups that may be at greater risk
from exposure to emitted pollutants. These sensitive subgroups include the very young,
the elderly, and those with existing illnesses. In addition, the location of the population in
the area surrounding a project site may have a large bearing on health risk. There are
no sensitive receptors within the project vicinity. There are a total of three residences
within a 3-mile radius of the proposed site, the nearest of which is located approximately
1,300 feet south of the property boundary on the other side of I-40. (SES 2008a,

Section 5.16.1).

C.54.2 ASSESSMENT OF IMPACTS AND DISCUSSION OF
MITIGATION

Method and Threshold for Determining CEQA Significance

Staff reviews and assesses the potential for the transportation, handling, and use of
hazardous materials to impact the surrounding community. All chemicals and natural
gas were evaluated. Staff’'s analysis examines the potential impacts on all off-site
members of the population including the young, the elderly, and people with existing
medical conditions that may make them more sensitive to the adverse effects of
hazardous materials. In order to accomplish this goal, staff utilizes the most current
acceptable public health exposure levels (both acute and chronic) to protect the public
from the effects of an accidental chemical release.

In order to assess the potential of released hazardous materials migrating off-site and
impacting the public, staff analyzes several aspects of the proposed use of materials at
a facility. Staff recognizes that some hazardous materials must be used at solar power
plants. Therefore, staff conducts its analysis by focusing on the choice and amount of
chemicals to be used, the manner in which the applicant would use the chemicals, the
manner by which it would be transported to the facility and transferred to facility storage
tanks, and the way in which the applicant plans to store those materials on-site.

Staff reviews the applicant’s proposed engineering and administrative controls for
hazardous material use. Engineering controls are physical or mechanical systems such
as storage tanks or automatic shut-off valves that can prevent a spill of hazardous
material from occurring, or that can limit the spill to a small amount or confine it to a
small area. Administrative controls are rules and procedures that workers must follow to
help either prevent accidents or keep them small if they do occur. Both engineering and
administrative controls can act as either methods of prevention or methods of response
and minimization. In both cases, the goal is to prevent a spill from moving off-site and
harming the public.
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Staff reviews and evaluates the proposed use of hazardous materials, as described by
the applicant. Staff's assessment follows the five steps listed below:

e Step 1: Staff reviews the chemicals and amounts proposed for on-site use, as listed
in AFC Table 5.15-2 (SES 2008a) and determined the need and appropriateness of
their use. Only those that are needed and appropriate are allowed to be used. If staff
feels that a safer alternative chemical can be used, staff would recommend or
require its use, depending upon the impacts posed.

e Step 2: Chemicals proposed for use in small amounts or whose physical state is
such that there is virtually no chance that a spill would migrate off the site and
impact the public are removed from further assessment.

e Step 3: Measures proposed by the applicant to prevent spills are reviewed and
evaluated. These included engineering controls such as automatic shut-off valves
and different size transfer-hose couplings and administrative controls such as worker
training and safety management programs.

e Step 4: Measures proposed by the applicant to respond to accidents are reviewed
and evaluated. These measures also included engineering controls such as
catchment basins and methods to keep vapors from spreading, and administrative
controls such as training emergency response Crews.

e Step 5: Staff then analyzes the theoretical impacts on the public of a worst-case spill
of hazardous materials even with the mitigation measures proposed by the
applicant. When mitigation methods proposed by the applicant are sufficient, no
further mitigation is recommended. If the proposed mitigation is not sufficient to
reduce the potential for adverse impacts to an insignificant level, staff would propose
additional prevention and response controls until the potential for causing harm to
the public is reduced to an insignificant level. It is only at this point that staff can
recommend that the project be allowed to use hazardous materials.

Direct/Indirect Impacts and Mitigation

Small Quantity Hazardous Materials

In conducting this analysis, staff reviewed Tables 5.15-1 and -2 of the AFC (SES 2008a,
section 5.15) and determined in Steps 1 and 2 that most of the proposed materials,
although present at the proposed facility, pose a minimal potential for off-site impacts
since they would be stored in small quantities, have low mobility, low vapor pressure,
and/or low levels of toxicity. These hazardous materials, which were eliminated from
further consideration, are discussed briefly below.

During the construction phase of the project, the only hazardous materials proposed for
use include paint, cleaners, solvents, gasoline, diesel fuel, motor oil, welding gases, and
lubricants. Any impact of spills or other releases of these materials would be limited to
the site because of the small quantities involved, the infrequent use and hence reduced
chances of release, and/or the temporary containment berms used by contractors.
Petroleum hydrocarbon-based motor fuels, mineral oil, lube oil, and diesel fuel all have
very low volatility and would represent limited off-site hazards, even in larger quantities.
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During operations, hazardous chemicals such as cleaning agents, lube oil, sodium
hypochlorite, diesel fuel, gasoline, ethylene glycol, and other various chemicals (see
Hazardous Materials Appendix A for a list of all chemicals proposed to be used and
stored at the Calico Solar Project site) would be used and stored on-site and represent
limited off-site hazard due to their small quantities, low volatility, and/or low toxicity.

After removing from consideration those chemicals that pose no potential for risk of off-
site impact in Steps 1 and 2, staff continued with Steps 3, 4, and 5 to review the
remaining hazardous material, hydrogen gas.

Large Quantity Hazardous Materials

Hydrogen

Hydrogen is used as the working fluid in the Stirling cycle engines utilized by the project.
The proposed project involves 34,000 individual engines and solar collectors. Originally,
the applicant proposed to use hydrogen storage in k-bottles at each collector engine
assembly. The proposal was later modified to utilize onsite hydrogen generation and a
centralized system. The centralized hydrogen system described in the Supplement to
the Application for Certification and which was evaluated in the SA/DEIS proposed to
store about 7,162,148 standard cubic feet (scf) or approximately 37,243 pounds (Ibs) of
hydrogen on-site (SES 2009d).

Currently the applicant is evaluating both methods of providing hydrogen to the
SunCatchers and both hydrogen systems have been refined to reflect design changes.
For both systems the hydrogen would be generated by electrolysis using two
generators, each producing 1,820 scf per hour. Both systems would store up to 36,400
standard cubic feet in one tank. The currently proposed centralized hydrogen system
would distribute hydrogen from the central storage tank to 95 compressor groups and
from there to each SunCatcher using piping. Each compressor group would include a
29,333-scf high pressure supply tank and a 9,900-scf low pressure dump tank (TS
2010am).

Modifications to the distributed system include an increase in the amount of hydrogen
needed at each SunCatcher from 3.4 to 11 standard cubic feet. In this system the
hydrogen would not be distributed by pipes, but rather the SunCatchers would be
supplied from the central storage tank by trucks. About 610 scf of hydrogen would be
present at each SunCatcher in an 82-scf high pressure supply tank, 28-scf low pressure
dump tank, and 489-scf storage tank (plus 11-scf at 580 psi). Hydrogen refilling of each
SunCatcher supply tank is expected to occur about three times per year (TS 2010am). It
would bring the on-site hydrogen to over 20,000,000 scf.

The applicant conducted an analysis assuming a worst case release of hydrogen on site
for both proposed hydrogen systems. It was assumed that a hydrogen release would
form a vapor cloud and detonate causing an unconfined vapor cloud explosion. The
distance to an over pressure of 1.0 psi was then determined. This is an overpressure
that could cause some damage to structures and injury to exposed members of the
general population. Four different scenarios were evaluated for the centralized system
and three different scenarios for the distributed system. These include the release of
36,400 scf of hydrogen from the central storage tank associated with either system, the
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release of 29,333 scf from a high pressure tank or 9,900 scf from a low pressure tank
associated with the centralized system, the release of 610 scf from a single SunCatcher
in the distributed system, and the maximum amount of hydrogen on-site for each
system (4,140,000 scf for the centralized and 20,800,000 scf for the distributed). All
scenarios assumed that 10 percent of the vapor participated in an explosion (TS
2010am, Table 2.15-3).

The maximum distances to the 1.0 psi level of impact for the worst-case scenarios
(involving all hydrogen present on-site) were estimated to be 0.32 miles for the
centralized system and 0.54 miles for the distributed system (TS 2010am, Table
2.15-4). It should be noted that the hypothetical scenario involving all hydrogen on-site
participating in a vapor cloud explosion is highly unlikely. The modeled endpoint
distance to the more realistic worst-case scenario involving the central storage tank is
0.07 miles. The nearest residence is about 0.25 miles from the project site and there are
no sensitive receptors in the project vicinity.

Staff notes that although Phase | of the project would not include sections of land
nearest Interstate-40, Phase Il of the project would place SunCatchers and their stored
hydrogen on land only a few hundred feet from traffic in 1-40 and within ¥ mile of the
residence located to the south of 1-40. This would result in traffic on 1-40 and the
residence being located within the 0.54 mile worst-case overpressure zone, thus
indicating a potential for blast effects on traffic and the residence. However, it should be
noted that it is nearly impossible to detonate hydrogen in an unconfined vapor cloud
because it disperses very rapidly due to its low density relative to air. It should also be
noted that the applicant’s release scenarios are very conservative in assuming an
instantaneous release of the entire volume of hydrogen instead of a more realistic
release occurring over a period of time resulting in significant dispersion of the hydrogen
while the cloud was forming. Actual experience with hydrogen releases have not
resulted in unconfined cloud explosions. It is widely believed that unconfined hydrogen
will not detonate without a high explosive initiating event (Lees 1998).

Staff therefore concurs with the analysis of both methods of hydrogen use and storage
and the conclusions provided by the applicant. Staff independently concludes that the
applicant’s analysis is conservative and most likely overestimates both the magnitude
and potential impacts of an actual explosion that could occur at the facility. It is staff's
conclusion that an unconfined hydrogen vapor cloud explosion is not plausible and will
not occur at the proposed facility. Thus, the use of hydrogen at the proposed facility
poses a risk of an on-site explosion fire but no significant risk of an explosion impacting
on surrounding populations, 1-40 traffic, or the environment. Nevertheless, staff feels
that even without a significant risk of explosion impacts, the risk of a fire at the Calico
Solar Project impacting the area, including traffic on 1-40 and the nearest residence
when Phase Il is completed, due to impacts from the extreme heat produced by a large
hydrogen gas fire and the potential escalation of a fire beyond the site boundaries.
Although an explosion shock wave has a very low probability of occurring and impacting
the area off-site, the heat flux from a fire could exceed the human exposure standard of
1.5 KW/m? (450 Btu/hr-ft?) (1.5 Kilowatts of heat energy per square meter of skin or 450
British Thermal Units per square foot of skin), a thermal radiation flux standard used by
the U.S. Department of Housing and Urban Development (HUD; 49 Fed. reg. 5100
Feb. 10, 1984), the World Bank, and the recommendation of the American Petroleum
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Institute. A hydrogen fire could also be hot enough to ignite a wild land fire, a structural
fire, or cause a vehicular accident of unknown proportions on I-40. Furthermore, the
solar fields will be bisected by the BNSF railroad tracks which pose their own risk to the
solar field by a derailment while at the same time will experience a risk of closure should
a hydrogen gas leak of sufficient magnitude occur and result in a fire.

Towards mitigating these on-site and off-site impacts, staff is proposing to address the
risk management of hydrogen gas by requiring that the California Occupational Safety
and Health Administration (Cal-OSHA) Process Safety Management standard (8 CCR
5189) be followed and that a process hazard analysis and a Process Safety
Management Plan (PSM Plan, which includes a Hazard and Operability analysis) and a
Risk Management Plan (RMP, which would include an Offsite Consequence Analysis
that includes the consequences of a train derailment resulting in a hydrogen leak and
fire) be prepared. The RMP would be required in staff's proposed condition HAZ-2. Staff
strongly believes that it is imperative that the applicant understands that the entire Cal-
OSHA Process Safety Management standard (8 CCR 5189) must be strictly followed
and implemented. Towards that, staff believes that when conducting the process hazard
analysis required in 8 CCR 5189 (e)(1), the project owner should perform a hazard
analysis using a Hazard and Operability Study (HAZOP). Also, staff believes that an
independent outside third party group of professionals should provide peer review and
approval of the plan before the plan is submitted to the Energy Commission Compliance
Project Manager (CPM) for approval. The most important part of the hazard review is
described in 8 CCR 5189 (e)(3)(A) which requires that “The process hazard analysis
shall be performed by a team with expertise in engineering and process operations, and
the team shall include at least one operating employee who has experience and
knowledge specific to the process being evaluated. The team shall also include one
member knowledgeable in the specific process hazard analysis methodology being
used. The final report containing the results of the hazard analysis for each process
shall be available in the respective work area for review by any person working in that
area”. Staff proposes Condition of Certification HAZ-8 which would require that the
hazard analysis for the hydrogen system be conducted and that an independent outside
third party that also has the required expertise be hired by the project owner to review,
evaluate, and sign-off on the process hazard analysis and PSM plans required by
Energy Commission conditions. Staff also is proposing Condition of Certification HAZ- 7
to ensure that the hydrogen system — whichever of the two systems the applicant
ultimately decides to use - is designed to applicable engineering safety codes. In
particular, staff is recommending that the applicant provide a design for the hydrogen
handling system that is reviewed and stamped by a professional engineer registered in
the State of California. This will ensure that the hydrogen system ultimately chosen by
the applicant will comply with the applicable American National Standards Institute
(ANSI) and American Society of Mechanical Engineers (ASME) pressure vessel codes
and applicable National Fire Protection Association (NFPA) fire protection codes. Staff
is also proposing mitigation in the Worker Safety and Fire Protection section of this
SSA to ensure adequate emergency response from the San Bernardino County Fire
Department.
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Mitigation

Staff believes that this project’s use of hazardous materials poses no significant risk
(pursuant to CEQA) but only if mitigation measures are used. These mitigation
measures are discussed in this section. The potential for accidents resulting in the
release of hazardous materials is greatly reduced by the implementation of a Safety
Management Program, which includes both engineering and administrative controls.
Elements of facility controls and the safety management plan are summarized below.

Engineering Controls

Engineering controls help prevent accidents and releases (spills) from moving off-site
and impacting the community by incorporating engineering safety design criteria into the
project’s design. Engineering safety features proposed by the applicant include:

e Usage of secondary containment areas surrounding each of the hazardous materials
storage areas, designed to contain accidental releases during storage;

e Physical separation of stored chemicals in isolated containment areas, separated by
a noncombustible partition in order to prevent the accidental mixing of incompatible
materials, which may in turn cause the formation and release of toxic gases or
fumes.

Administrative Controls

Administrative controls help prevent accidents and releases (spills) from moving off-site
and impacting the community by establishing worker training programs and process
safety management programs.

A Worker Health and Safety Program would be prepared by the applicant and include
(but not be limited to) the following elements (see the Worker Safety and Fire
Protection section in this analysis for specific regulatory requirements):

e Worker training on chemical hazards, health and safety issues, and hazard
communication;

e Procedures to ensure the proper use of personal protective equipment;

e Safety operating procedures for the operation and maintenance of systems that use
hazardous materials;

e Fire safety and prevention; and

e Emergency response actions including facility evacuation, hazardous material spill
cleanup, and fire prevention.

At the Calico Solar Project, the project owner would be required to designate an
individual who would have the responsibility and authority to ensure a safe and healthful
workplace. This project health and safety official would oversee the health and safety
program and would have the authority to halt any action or modify any work practice in
order to protect the workers, facility, and the surrounding community in the event that
the health and safety program is violated.
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Staff proposes Condition of Certification HAZ-1 which requires that no hazardous
material would be used at the facility except as listed in the AFC and reviewed for
appropriateness, unless there is prior approval by the Energy Commission Compliance
Project Manager (CPM). Staff reviewed the chemicals and amounts proposed for on-
site use, as listed in Table 5.15-2 of the AFC and concurred with the need and
appropriateness of their use. HAZ-1 also requires changes to the allowed list of
hazardous materials and their maximum amounts to be approved by the CPM. Only
those that are needed and appropriate would be allowed to be used. If staff feels that a
safer alternative chemical can be used, staff would recommend or require its use,
depending upon the impacts posed (see Appendix A for the list of proposed hazardous
materials to be used).

A Hazardous Materials Business Plan (HMBP), a Risk Management Plan (RMP), and a
Spill Prevention, Control, and Countermeasures Plan (SPCC Plan) would also be
prepared by the applicant that would incorporate state requirements for the handling of
hazardous materials (SES 2008a, section 5.15). Staff proposes Condition of
Certification HAZ-2 which ensures that the HMBP (which includes the Inventory and
Site Map, an Emergency Response Plan, Owner/Operator Identification, and Employee
Training), an RMP, and a SPCC Plan would be provided to the San Bernardino County
Fire Department so that they can better prepare emergency response personnel for
handling emergencies which could occur at the facility.

On-site Spill Response

In order to address spill response, the facility would prepare and implement an
emergency response plan that includes information on hazardous materials contingency
and emergency response procedures, spill containment and prevention systems,
personnel training, spill notification, on-site spill containment, prevention equipment and
capabilities, etc. Emergency procedures would be established which include
evacuation, spill cleanup, hazard prevention, and emergency response. The presence
of oil in a quantity greater than 1,320 gallons might invoke a requirement to prepare a
Spill Prevention, Control, and Countermeasure (SPCC) Plan if other requirements are
met. The quantity of oil contained in any one of the planned 230/500 kV (kilovolts =
1000 volts) transformers would be in excess of the minimum quantity that requires such
a plan. However, there are no known Waters of the United States but they may be
Waters of the State and thus staff's position is that no SPCC Plan is required by 40 CFR
112 but is required pursuant to California HSC Sections 25270 through 25270.13.
Therefore, the Calico Solar Project will be required to prepare a SPCC because it will
store 10,000 gallons or more of petroleum on-site. The above regulations would also
require the immediate reporting of a spill or release of 42 gallons or more to the
California Office of Emergency Services and the Certified Unified Program Agency
(CUPA).

Personnel working with hazardous materials will be trained in proper handling and
emergency response to chemical spills or accidental releases. Designated personnel
will also be trained as a project hazardous materials response team which would be the
first responder to hazardous materials incidents. In the event of a large incident
involving hazardous materials, backup support would be provided by the San
Bernardino County Fire Department (SBCFD) which has a hazmat response unit
capable of handling any incident at the proposed Calico Solar Project. The SBCFD
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Hazmat unit is located at Station #322 in Adelanto, about a one-hour drive away
(SBCFD 2010).

Staff concludes that, given the remote location, the hazardous material response time is
acceptable, and that the SBCFD is adequately trained and equipped to respond to a
hazardous materials spill emergency at Calico Solar in a timely manner.

Transportation of Hazardous Materials

Containerized hazardous materials would be transported to the facility via truck. During
construction and operation of the Calico Solar Project, staff believes that minimal
amounts and types of hazardous materials (paint, cleaners, solvents, gasoline, diesel
fuel, motor oil, lubricants, sodium hypochlorite, and welding gases in standard-sized
cylinders) do not pose a significant risk (pursuant to CEQA) of either spills or public
impacts along any transportation route. Staff therefore does not recommend a specific
route.

Ligquid hazardous materials can be released during a transportation accident, and the
extent of their impact in the event of a release would depend on the location of the
accident and the rate of vapor dispersion from the surface of the spilled pool. The
likelihood of an accidental release during transport is dependent upon the truck driver,
the type of vehicle used for transport; and accident rates for the type of road.

In determining that the risk of accident and release during the transportation of
hazardous materials to the site, staff determined that the transport on I-40 and then for
a short distance from 1-40 on a dedicated road in a remote area would present a less
than significant risk of accident and release. In making this determination, staff relied
upon the extensive regulatory program that applies to shipment of hazardous materials
on California Highways to ensure safe handling in general transportation (see the
Federal Hazardous Materials Transportation Law 49 USC 85101 et seq, the U.S.
Department of Transportation Regulations 49 CFR Subpart H, 8172-700, and the
California DMV Regulations on Hazardous Cargo). These regulations also address
driver competence. See AFC section 5.11 for additional information on regulations
governing the transportation of hazardous materials.

Seismic Issues

The possibility exists that an earthquake could cause the failure of a hazardous
materials storage tank. A quake could also cause the failure of the secondary
containment system (berms and dikes), as well as electrically controlled valves and
pumps. The failure of all these preventive control measures might then result in the
release of hazardous materials. The effects of the Loma Prieta earthquake of 1989, the
Northridge earthquake of 1994, and the earthquake in Kobe, Japan, in January 1995,
heighten concerns about earthquake safety.

Information obtained after the January 1994 Northridge earthquake showed that some
damage was caused to several large and small storage tanks at the water treatment
system of a cogeneration facility. The tanks with the greatest damage, including seam
leakage, were older tanks, while newer tanks sustained lesser damage with displacements
and attached line failures. Therefore, staff conducted an analysis of the codes and
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standards, which should be followed to adequately design and build storage tanks and
containment areas that could withstand a large earthquake. Staff also reviewed the
impacts of the February 2001 Nisqually earthquake near Olympia, Washington, a state
with similar seismic design codes as California. No hazardous materials storage tanks
were impacted by this quake.

Staff has also initiated a review of the impacts of the recent earthquakes in Haiti
(January 12, 2010; magnitude 7.0) and Chile (February 27, 2010; magnitude 8.8). The
building standards in Haiti are extremely lax while those in Chile are as stringent and
modern as California seismic building codes. Yet, the preliminary reports show a lack of
impact on hazardous materials storage and pipelines infrastructure in both countries.
For Haiti, this most likely reflects a lack of industrial storage tanks and gas pipelines; for
Chile, this most likely reflects the use of strong safety codes.

Referring to the sections on Geologic Resources and Hazards and Facility Design in
the AFC, staff notes that the proposed facility would be designed and constructed to the
applicable standards of the 2007 California Building Code for Seismic Zone 4 (SES
2008a). Therefore, on the basis of what occurred in Northridge with older tanks and the
lack of failures during the Nisqually earthquake (with newer tanks) and in the 2010
Chilean earthquake, staff determined that tank failures during seismic events are not
probable and do not represent a significant risk (pursuant to CEQA) to the public.

Site Security

The Calico Solar Project proposes to use hazardous materials that necessitate that
special site security measures should be developed and implemented to prevent
unauthorized access. The North American Electric Reliability Corporation (NERC)
published Security Guidelines for the Electricity Sector in 2002 (NERC 2002) as well as
issued a Critical Infrastructure Protection standard for cyber security (NERC 2009), and
the U.S. Department of Energy published a draft Vulnerability Assessment Methodology
for Electric Power Infrastructure in 2002 (DOE 2002). The energy generation sector is
one of 14 areas of critical Infrastructure listed by the U.S. Department of Homeland
Security. On April 9, 2007, the U.S Department of Homeland Security published, in the
Federal Register (6 CFR Part 27), an Interim Final Rule requiring facilities that use or
store certain hazardous materials to conduct vulnerability assessments and implement
certain specified security measures. This rule was implemented with the publication of
Appendix A, the list of chemicals, on November 2, 2007 and hydrogen is listed as a
Chemical of Interest with a threshold level of 10,000 Ibs. The Calico project will have a
maximum of 116,000 Ibs of hydrogen on-site and therefore the CFATS regulation will
apply and the project owner will need to submit a “Top Screen” assessment to the DHS.
However the DHS decides to regulate the site and even if it decides not to require
security measures at the Calico Solar Project, staff believes that all power plants under
the jurisdiction of the Energy Commission should implement a minimum level of security
consistent with the guidelines listed here.

In order to ensure that this facility (or a shipment of hazardous material) is not the target
of unauthorized access, staff’'s proposed conditions of certification HAZ-4 and HAZ-5
address both construction security and operations security plans. These plans would
require the implementation of site security measures that are consistent with both the
above-referenced documents and Energy Commission guidelines.
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The goal of these conditions of certification is to provide the minimum level of security
for power plants needed to protect California’s electrical infrastructure from malicious
mischief, vandalism, or domestic/foreign terrorist attacks. The level of security needed
for this solar plant is dependent upon the threat imposed, the likelihood of an
adversarial attack, the likelihood of success in causing a catastrophic event, and the
severity of consequences of that event.

In order to determine the level of security, the Energy Commission staff used an internal
vulnerability assessment decision matrix modeled after the U.S. Department of Justice
Chemical Vulnerability Assessment Methodology (July 2002), the NERC 2002
guidelines, the U.S. Department of Energy VAM-CF model, and U.S. Department of
Homeland Security regulations published in the Federal Register (Interim Final Rule 6
CFR Part 27). Staff determined that the Calico Solar Project would fall into the “low
vulnerability” category, so staff proposes that certain security measures be implemented
but does not propose that the project owner conduct its own vulnerability assessment.

These security measures include perimeter fencing and breach detectors, guards (if
appropriate), alarms, site access procedures for employees and vendors, site personnel
background checks, and law enforcement contact in the event of a security breach. Site
access for vendors would be strictly controlled. Consistent with current state and federal
regulations governing the transport of hazardous materials, hazardous materials vendors
would have to maintain their transport vehicle fleets and employ only drivers who are
properly licensed and trained. The project owner would be required, through its contractual
language with vendors, to ensure that vendors supplying hazardous materials strictly
adhere to the U.S. DOT requirements that hazardous materials vendors prepare and
implement security plans per 49 CFR 172.802 and ensure that all hazardous materials
drivers are in compliance with personnel background security checks per 49 CFR Part
1572, Subparts A and B. The CPM may authorize modifications to these measures, or
may require additional measures in response to additional guidance provided by the
U.S. Department of Homeland Security, the U.S. Department of Energy, or NERC, after
consultation with appropriate law enforcement agencies and the applicant.

C.5.4.3 CEQA LEVEL OF SIGNIFICANCE

Cumulative Impacts and Mitigation

Staff considered the potential for impacts due to a simultaneous release of any of the
hazardous chemicals from the proposed Calico Solar Project with any other existing or
foreseeable nearby facilities. Because of the small amounts of the hazardous chemicals
to be stored at the facility, staff determined that there was no possibility of producing an
offsite impact. Because of this determination, and the additional fact that there are no
nearby facilities using large amounts of hazardous chemicals, there is no possibility that
vapor plumes would mingle (combine) to produce an airborne concentration that would
present a significant risk (pursuant to CEQA). Therefore, no potential cumulative
impacts are predicted for the proposed action.
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Compliance With LORS

Staff concludes that construction and operation of the Calico Solar Project would be in
compliance with all applicable LORS for both long-term and short-term project impacts
in the area of hazardous materials management.

Noteworthy Public Benefits

Staff has not identified any noteworthy public benefits associated with the use of
hazardous materials at the proposed project.

C.5.5 REDUCED ACREAGE ALTERNATIVE

The Reduced Acreage alternative would essentially be a 275 MW solar facility located
within the central portion of the proposed 850 MW project. It was developed because it
can be constructed as to minimize potential impacts to environmental resources. This
alternative is illustrated in Alternatives Figure 1.

C.5.5.1 SETTING AND EXISTING CONDITIONS

The Reduced Acreage alternative would not significantly change the distance from
hazardous materials (i.e. hydrogen storage) to the nearest residences and thus would
not change the potential for impact due to proximity as compared to the proposed
project. The local meteorology, terrain characteristics, and location of population centers
and sensitive receptors relative to the project would remain the same. Please see the
discussion of existing conditions within affected BLM lands under Section C.5.4.1

C.5.5.2 ASSESSMENT OF IMPACTS AND DISCUSSION OF
MITIGATION

The types of construction and operational impacts of the Reduced Acreage Alternative
would be the same as those of the proposed project, as described in Section C.5.4.2.
For the analysis, staff examines plausible potential loss of containment incidents (spills)
for the hazardous materials to be used at the proposed facility. The proposed project
analysis considers the worst case, plausible event, and the impacts are found to be less
than significant (pursuant to CEQA) with the incorporation of conditions of certification.
The impacts of this alternative would be even smaller due to the reduce use, handling,
storage, or transport of hazardous materials and the smaller number of SunCatchers of
the alternative. Construction and operation risk to workers due to the use of hydrogen
will be reduced because of the reduced number of SunCatchers.

The Reduced Acreage alternative would not result in any significant change in the
potential for impact associated with hazardous materials handling and storage. The
proposed project would not pose a significant risk of public impact as a result of an
accidental release of hazardous materials. This alternative would not significantly
change the risk profile of the facility.

C.5.5.3 CEQA LEVEL OF SIGNIFICANCE

The significance criteria for the Reduced Acreage alternative are the same as the criteria
for the proposed project. Like the proposed project, the construction and operation of
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the Reduced Acreage alternative would be in compliance with all applicable LORS for
both long-term and short-term project impacts in the area of hazardous materials
management with the adoption of the proposed conditions of certification. The mitigation
that would be proposed for the Reduced Acreage alternative would be the same as that
proposed for the proposed project (staff recommended conditions HAZ-1 to HAZ-6).

C.5.6 AVOIDANCE OF DONATED AND ACQUIRED LANDS
ALTERNATIVE

The analysis of the Donated and Acquired Lands Alternative has been moved to
Section B.2 (Alternatives) of this document.

C.5.7 NO PROJECT/NO ACTION ALTERNATIVE

There are three No Project/No Action Alternatives evaluated in this section, as follows:
NO PROJECT/NO ACTION ALTERNATIVE #1

No Action on the Calico Solar Project application and on CDCA land use plan
amendment

Under this alternative, the proposed the Calico Solar Project would not be approved by
the Energy Commission and BLM (Bureau of Land Management), and BLM would not
amend the CDCA Plan. As a result, no solar energy project would be constructed on the
project site and BLM would continue to manage the site consistent with the existing land
use designation in the CDCA Land Use Plan of 1980, as amended.

Because there would be no amendment to the CDCA Plan and no solar project
approved for the site under this alternative, it is expected that the site would continue to
remain in its existing condition, with no new structures or facilities constructed or
operated on the site. As a result, no hazardous materials would be used and no impacts
related to the use of hazardous material would occur. However, the land on which the
project is proposed would become available to other uses that are consistent with
BLM'’s land use plan, including another solar project requiring a land use plan
amendment. In addition, in the absence of this project, other renewable energy projects
may be constructed to meet State and Federal mandates, and those projects would
have similar impacts in other locations

NO PROJECT/NO ACTION ALTERNATIVE #2

No Action on the Calico Solar Project and amend the CDCA land use plan to make
the area available for future solar development

Under this alternative, the proposed the Calico Solar Project would not be approved by
the Energy Commission and BLM, and BLM would amend the CDCA Land Use Plan of
1980, as amended, to allow for other solar projects on the site. As a result, it is possible
that another solar energy project could be constructed on the project site.

Because the CDCA Plan would be amended, it is possible that the site would be
developed with a different solar technology. As a result, construction and operation of
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the solar technology would likely result in use of hazardous materials. Different solar
technologies require the use of different hazardous materials; however, it is expected
that all solar technologies would require the use of hazardous materials. As such, this
No Project/No Action Alternative could result in impacts to hazardous material handling
similar to those under the proposed project.

NO PROJECT/NO ACTION ALTERNATIVE #3

No Action on the Calico Solar Project application and amend the CDCA land use
plan to make the area unavailable for future solar development

Under this alternative, the proposed the Calico Solar Project would not be approved by
the Energy Commission and BLM, and the BLM would amend the CDCA Plan to make
the proposed site unavailable for future solar development. As a result, no solar energy
project would be constructed on the project site and BLM would continue to manage the
site consistent with the existing land use designation in the CDCA Land Use Plan of
1980, as amended.

Because the CDCA Plan would be amended to make the area unavailable for future
solar development, it is expected that the site would continue to remain in its existing
condition, with no new structures or facilities constructed or operated on the site and no
use of hazardous materials. As a result, this No Project/No Action Alternative would not
result in impacts from the use of hazardous materials. However, in the absence of this
project, other renewable energy projects may be constructed to meet State and Federal
mandates, and those projects would have similar impacts in other locations.

C.5.8 PROJECT-RELATED FUTURE ACTIONS - HAZARDOUS
MATERIALS MANAGEMENT

This section examines the potential impacts of future transmission line construction, line
removal, substation expansion, and other upgrades that may be required by Southern
California Edison Company (SCE) as a result of the Calico Solar Project. The SCE
upgrades are a reasonably foreseeable event if the Calico Solar Project is approved
and constructed as proposed.

The SCE project will be fully evaluated in a future EIR/EIS prepared by the BLM and the
California Public Utilities Commission. Because no application has yet been submitted
and the SCE project is still in the planning stages, the level of impact analysis presented
is based on available information. The purpose of this analysis is to inform the Energy
Commission and BLM, interested parties, and the general public of the potential
environmental and public health effects that may result from other actions related to the
Calico Solar project.

The project components and construction activities associated with these future actions
are described in detail in Section B.3 of this Staff Assessment/EIS. This analysis
examines the construction and operational impacts of two upgrade scenarios:

e The 275 MW Early Interconnection Option would include upgrades to the existing
SCE system that would result in 275 MW of additional latent system capacity. Under
the 275 MW Early Interconnection option, Pisgah Substation would be expanded
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adjacent to the existing substation, one to two new 220 kV structures would be
constructed to support the gen-tie from the Calico Solar Project into Pisgah
Substation, and new telecommunication facilities would be installed within existing
SCE Right of Ways (ROWSs).

e The 850 MW Full Build-Out Option would include replacement of a 67-mile 220 kV
SCE transmission line with a new 500 kV line, expansion of the Pisgah Substation at
a new location and other telecommunication upgrades to allow for additional
transmission system capacity to support the operation of the full Calico Solar
Project.

C.5.8.1 ENVIRONMENTAL SETTING

The environmental setting described herein incorporates both the 275 MW (megawatt or
1,000,000 watts of energy) Early Interconnection and the 850 MW Full Build-Out
options. The setting for the 275 MW Early Interconnection upgrades at the Pisgah
Substation and along the telecomm corridors is included within the larger setting for the
project area under the 850 MW Full Build-Out option, which also includes the Lugo-
Pisgah transmission corridor.

A hazardous material is generally described as any substance or mixture of substances
that have properties that are capable of having an adverse effect on human health and
the environment. Hazardous materials handling is regulated at the federal, state, and
local level. Regulations cover the transportation, labeling, handling, storage, disposal,
and accidental releases of hazardous materials. Included within these regulations are
reporting requirements for hazardous materials storage and usage, worker exposure
protection, and reporting and spill response requirements. Hazardous material handling
also covers response to incidental discovery of buried or unknown hazardous materials
present in the subsurface environment.

The general population includes many sensitive subgroups that may be at a greater
health risk from exposure to emitted pollutants. These sensitive subgroups include the
very young, the elderly, and those with existing illnesses. In addition, the location of the
population in the area surrounding a project site may have a large bearing on health
risk. The Lugo-Pisgah transmission line route would traverse a combination of
developed urban lands on the west end, and relatively undeveloped or limited
development areas of the Mojave Desert in the central and eastern sections near
Pisgah Substation. The developed areas of the project area have a higher potential to
pass through areas of historic or on-going soil or groundwater contamination. The
desert and rural areas of the transmission line route would generally be considered
lower risk for the presence of hazardous material storage areas or subsurface
uncontrolled hazardous waste disposal areas, due to the lack of commercial and
industrial activities.

C.5.8.2 ENVIRONMENTAL IMPACTS

Construction activities for both upgrade options would include the handling and use of
hazardous materials associated with general construction activities, such as heavy
equipment operations, substation expansion, transmission tower construction, and
transmission line conductoring and decommissioning. Hazardous materials, such as
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fuels, oils, and other vehicle and equipment maintenance fluids, would be stored at the
project substation sites and construction staging areas. Improperly maintained vehicles
and equipment could leak fluids during construction activities and while parked. There
would be a potential for incidents involving release of gasoline, diesel fuel, oil, hydraulic
fluid, solvents, paint, and/or lubricants from vehicles or other equipment at the staging
areas and/or the project sites. Spills and leaks of hazardous materials during construction
activities could potentially result in soil or groundwater contamination. Improper handling
of hazardous materials could expose project workers or the nearby public to hazards.

Transmission line and telecomm construction activities are generally mobile, moving
from one site to another for construction of towers, stringing of lines, and decommissioning
equipment. As a mobile construction activity, there would not typically be any centralized
fueling or equipment maintenance areas constructed to support the transmission line
construction operation. Therefore most of the hazardous materials would be contained
within vehicles and small volume containers. Typically vehicle fueling and maintenance
activities would occur at off-site facilities.

In addition, although polychlorinated biphenyls (PCB) have been banned from use with
electrical distribution and substation transformers by the U.S. EPA since 1985 (U.S.
EPA 2009), some older pieces of electrical equipment within SCE’s system may still
contain PCBs. There is a likelihood that some PCB containing equipment would need to
be removed from some of the project locations during the construction of the project and
removal of the existing line. Therefore, there would be a potential for a PCB release to
contaminate the environment in the event of a spill while handling and transporting
PCBs.

Excavation required to construct the components of the project would primarily be
limited to areas at existing and proposed structure locations, at underground fiber optic
trench locations, and at the expanded Pisgah Substation locations. A contamination site
record search would need to be conducted to determine existing known contaminated
sites in the project vicinity. Therefore, it is possible that subsurface construction
activities could accidentally disturb documented contamination sites, potentially
mobilizing soil and/or groundwater contamination.

Finally, previously undocumented soil and or groundwater contamination could be
encountered during tower and pole installation, trenching, grading, or other excavation
related activities despite the steps taken to identify and avoid contamination.

The presence of oil in a quantity greater than 1,320 gallons invokes Spill Prevention
Control and Countermeasures (SPCC) regulations. The quantity of oil contained in any
one of the planned 500/220 kV transformers would be in excess of the minimum quantity
that requires such regulations.

C.5.8.3 MITIGATION

To identify and avoid documented contamination sites relative to the project sites,
record searches specifically for the project locations would need to be conducted.
Implementation of mitigation measures should require identification and avoidance of
documented contamination sites, thus ensuring that the potential impacts caused by
documented contaminated sites would be reduced to less than significant levels.
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Soils testing should be conducted and analyzed by a professional, licensed Geotechnical
Engineer or Geologist, to determine existing soil conditions. Borings in a sufficient
guantity to adequately gather variations in the site soils should be conducted to remove
sample cores for testing. The type of soils, soil pressure, relative compaction, resistivity,
and percolation factor are among the items that should be tested for. If contaminants
are encountered, special studies and remediation measures in compliance with
environmental regulations should be implemented by qualified professionals.

During trenching, grading, or excavation work, mitigation measures should be developed
that would require the contractor to observe the exposed soil for visual evidence of
contamination. If visual contamination indicators are observed during construction, the
contractor should be required to stop work until the material is properly characterized and
appropriate measures are taken to protect human health and the environment. The
contractor would also have to comply with the all local, State, and federal requirements for
sampling and testing, and subsequent removal, transport, and disposal of hazardous
materials.

All project personnel should be trained on the handling, storage, disposal, and reporting
requirements for hazardous materials. All training activities should be completed in
compliance with appropriate regulatory requirements. All training activities should be
documented and records of training activities maintained for the project for all employees
and contractors. Training activities should include appropriate spill response and
containment plans.

All hazardous material storage areas and disposal areas should be constructed and
operated in compliance with appropriate federal, state, and local regulations. All permits
for handling of hazardous materials should be acquired prior to initiation of project
activities and should be maintained at the project site. Appropriate spill response and
containment plans should be maintained at the project site.

Helicopter fueling, if necessary, should occur at staging areas or at a local airport using
the helicopter contractor’s fuel truck, should be supervised by the helicopter fuel service
provider, and Storm Water Pollution Prevention Plan (SWPPP) measures should be
followed, as applicable. The helicopter and fuel truck would likely stay overnight at a
local airport or at a staging area if adequate security is in place.

Pisgah Substation Expansion (850 MW Full Build-Out). SCE would follow SPCC
regulations and the control of oils spills through secondary containment would be
designed by a licensed California Registered Professional Engineer. Permanent or
temporary SPCC measures should be in place prior to the delivery of transformers to
the site. Improvements may consist of, but not be limited to, trenches, holding areas,
retention basins and curbs. An SPCC plan would be prepared and maintained on-site.
Substation operating personnel should be trained in the execution of the plan.

C.5.84 CONCLUSION

Implementing mitigation measures similar to the Conditions of Certification that are
proposed in the Staff Assessment/EIS for construction of the Calico Solar Project, and
implementation of SWPPP and a SPCC plans would avoid potential significant hazard
impacts from work associated with the SCE upgrade options.
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C.5.9 CUMULATIVE IMPACT ANALYSIS

A project may result in significant adverse cumulative impacts (pursuant to CEQA) when
its effects are “cumulatively considerable.” Cumulatively considerable means that the
incremental effects of an individual project are significant (pursuant to CEQA) when
viewed in connection with the effects of past projects, the effects of other current projects,
or the effects of probable future projects. (Title 14, California Code of Regulations,
section 15130). NEPA states that cumulative effects can result from individually minor
but significant actions taking place over a period of time (40 CFR 8§ 1508.7).

As discussed in section C.5.4.3 above, staff considered the potential for impacts due to
a simultaneous release of any of the hazardous chemicals from the proposed the Calico
Solar Project with any other existing or foreseeable nearby facilities. Because of the
small amounts and low hazard of the hazardous chemicals to be stored at the facility,
Staff determined that there was no possibility of producing an offsite impact. Because of
this determination, and the additional fact that there are no nearby facilities using large
amounts of hazardous chemicals, there is no possibility that vapor plumes would mingle
(combine) to produce an airborne concentration that would present a significant risk
(pursuant to CEQA).

Section B.3, Cumulative Scenario, provides detailed information on the potential
cumulative solar and other development projects in the project area. Together, these
projects comprise the cumulative scenario which forms the basis of the cumulative
impact analysis for the proposed project. In summary, these projects are:

e Renewable energy projects on BLM, State, and private lands, as shown on
Cumulative Figures 1 and 2 and in Cumulative Tables 1A and 1B. Although not
all of those projects are expected to complete the environmental review processes,
or be funded and constructed, the list is indicative of the large number of renewable
projects currently proposed in California.

These projects are defined within a geographic area that has been identified by the
CEC and BLM as covering an area large enough to provide a reasonable basis for
evaluating cumulative impacts for all resource elements or environmental parameters.
Most of these projects have, are, or will be required to undergo their own independent
environmental review under CEQA and/or NEPA. Even if the cumulative projects
described in Section B.3 have not yet completed the required environmental processes,
they were considered in the cumulative impacts analyses in this SA/Draft EIS.

Geographic Scope of Analysis

The geographic area considered for cumulative impacts from the use of Hazardous
Materials is the area within 1 mile of the project boundary. Staff concludes that there is
no potential to cause impacts beyond the facility boundary.

For this analysis, no other projects are located close enough to the proposed the Calico
Solar Project to cause cumulative impacts on any surrounding population.
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Effects of Past and Present Projects

There are no past or currently operating projects in the geographic area that would
affect the same area that would be affected by the proposed facility.

Effects of Reasonably Foreseeable Future Projects

There are no reasonably foreseeable future projects in the geographic area that would
affect the same area that would be affected by accidental releases at the proposed
facility.

Contribution of the Calico Solar Project to Cumulative Impacts

Construction. The Calico Solar Project would not be expected to contribute to the
possible short term cumulative impacts related to Hazardous Materials because it is not
in close proximity to any other facility that might impact the same surrounding population
in the event of an accidental release of hazardous materials.

Operation. The Calico Solar Project would not be expected to the possible long term
operational cumulative impacts related to because it is not in close proximity to any
other facility that might impact the same surrounding population in the event of an
accidental release of hazardous materials.

Decommissioning. The decommissioning of the Calico Solar Project would not be
expected to contribute to the possible short term cumulative impacts related to
Hazardous Materials, similar to during construction, because it is not in close proximity
to any other facility that might impact the same surrounding population in the event of
an accidental release of hazardous materials. similar to construction impacts. It is
unlikely that the construction or decommissioning of any of the cumulative projects
would occur concurrently with the decommissioning of this project, because the
decommissioning is not expected to occur for approximately 40 years. As a result, there
may not be impacts related to during decommissioning of the Calico Solar Project
generated by the cumulative projects. As a result, the impacts of the decommissioning
of the Calico Solar Project would not be expected to contribute to cumulative impacts
related to Hazardous Materials because all hazardous materials would either continue
to be managed within BLM'’s framework of a program of multiple use and sustained
yield, and the maintenance of environmental quality [43 U.S.C. 1781 (b)] in
conformance with applicable statutes, regulations, policy and land use plan.

C.5.10 COMPLIANCE WITH LORS

A discussion of the proposed project’'s compliance with LORS applicable to hazardous
materials is provided above in subsection C.5.4.3, and Hazardous Materials Table 1.

C.5.11 NOTEWORTHY PUBLIC BENEFITS

The proposed project would help in reducing greenhouse gas emissions from gas-fired
generation would not occur. Both State and Federal law support the increased use of
renewable energy and any resultant decreases in the use of riskier hazardous materials
for power production at other facilities.
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C.5.12 FACILITY CLOSURE

The requirements for handling hazardous materials remain in effect until such materials
are removed from the site, regardless of facility closure. Therefore, the facility owners
are responsible for continuing to handle such materials in a safe manner, as required by
applicable laws. In the event that the facility owner abandons the facility in a manner
that poses a risk to surrounding populations, staff would coordinate with the California
Office of Emergency Services, San Bernardino Fire Department, and the California
Department of Toxic Substances Control (DTSC) as BLM would be the landowner of the
abandoned facility. To ensure that any unacceptable risk to the public is eliminated,
Funding for such emergency action as well as site removal, rehabilitation and
revegetation activities would be available from a performance bond required of the
applicant by BLM.

C.5.13 RESPONSE TO COMMENTS

Comment: Intervener Patrick C. Jackson commented that the proposed project will
have an impact on the safety of the population, employees, and visitors to the privately
owned lands adjacent to the project in terms of primary and emergency access. He is
especially concerned with the project’s hydrogen supply system which may result in
serious injuries to nearby population. He is concerned that a hydrogen gas explosion
could result in injuries to the population on the adjacent lands and those commuting
through the project to access the privately owned lands.

Response: Staff has evaluated the off-site consequence analysis conducted by the
applicant for the accidental release of hydrogen at the project site, and has determined
that there is no significant risk to nearby populations from a hydrogen explosion. Staff
finds that the use of hydrogen at the proposed facility poses a risk of an on-site fire and
the potential for a heat flux impact on off-site areas, including a nearby residence and
traffic on 1-40, but found no impact on distant surrounding populations. Staff has
proposed mitigation to reduce the risk of fire and off-site impacts to below the level of
significance.

Comment: The applicant claims that proposed condition HAZ-5 would require
background checks to be conducted for in excess of 700 construction personnel and
states that this would be onerous. The applicant proposes that background checks be
limited to those workers who handle hydrogen or other hazardous materials.

Response: Proposed condition HAZ-5 only applies to operations security—not
construction security—and thus the requirement for background checks applies only to
operations personnel.

Comment: BNSF Railway expressed concern that the hydrogen gas supplying the
34,000 SunCatchers through an underground piping system would be vulnerable to
leaks and damage should a derailment of a train occur. BNSF also asked that the
specific location of the railway signal cable be identified when placing hydrogen gas
lines underground, that a risk analysis be prepared to consider the derailment scenario,
that the SPCC Plan require notification to the railroad when hydrogen is released, that
an auto-dialer or other direct notification system be established to immediately notify of
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hydrogen releases, and that BNSF be granted access to the Calico site should a train
derailment or other emergency involving the railroad occur.

Response: Staff has considered the comments from BNSF very seriously. While staff
does not agree with all the suggestions made by BNSF, it does believe that BNSF has
several valid concerns that staff will address. Regarding the issue of including a train
derailment in a risk assessment, staff is proposing to require the project owner, when
preparing the Risk Management Plan, to include such a scenario in the Off-site
Consequence Analysis (see HAZ-2) should the option of using pipes to distribute
hydrogen be chosen. Staff is further proposing to require the preparation of a hazards
and operability analysis and proposing that an outside third party review and sign-off on
the Process Safety Management Plan and HAZOP study (see HAZ-8) and that the
hydrogen system is reviewed, evaluated by a Mechanical Engineer registered in
California to ensure that it complies with all applicable ANSI, ASME, and NFPA design
codes, and is approved by this person as shown by applying a professional “stamp” to
the document review page (see HAZ-7).

Regarding the requests that the SPCC Plan require notification to the railroad when
hydrogen is released, staff feels that is not required by law and would be overly
burdensome to the project owner because there will be routine inconsequential losses
of hydrogen gas over time.

Regarding the requested “auto-dialer or other direct notification system” to immediately
notify BNSF of hydrogen releases, staff feels that once again, this would be overly
burdensome and instead recommends that the project owner and the BNSF Railway
establish a voluntary notification system through the SBCFD when a significant leak of
hydrogen gas occurs.

Finally, while staff agrees that BNSF be granted access to the Calico site should a train
derailment or other emergency involving the railroad occur, staff once again believes
that the project owner and BNSF negotiate a voluntary agreement to afford the access
to BNSF which appears to be in everyone’s best interest.

C.5.14 PROPOSED CONDITIONS OF CERTIFICATION

HAZ-1  The project owner shall not use any hazardous materials not listed in
Appendix A, below, or in greater quantities than those identified by chemical
name in Appendix A, unless approved in advance by the Compliance Project
Manager (CPM).

Verification: The project owner shall provide to the CPM in the Annual Compliance
Report, a list of hazardous materials contained at the facility.

HAZ-2  The project owner shall concurrently provide a Hazardous Materials Business
Plan (HMBP), a Risk Management Plan (RMP) that includes the
consequences of a train derailment resulting in a hydrogen pipeline leak and
fire, and a Spill Prevention, Control, and Countermeasure Plan (SPCC) to the
San Bernardino County Fire Department, and the CPM for review. After
receiving comments from the San Bernardino County Fire Department, and
the CPM, the project owner shall reflect all received recommendations in the
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final documents. If no comments are received from the county within 30 days
of submittal, the project owner may proceed with preparation of final
documents upon receiving comments from the CPM. Copies of the final
HMBP, RMP, and SPCC Plan shall then be provided to the San Bernardino
County Fire Department for their records and to the CPM for approval.

Verification: At least 60 days prior to receiving any hazardous material on the site
for commissioning or operations, the project owner shall provide a copy of a final

Hazardous Materials Business Plan (HMBP), a Risk Management Plan (RMP), and a
Spill Prevention, Control, and Countermeasure Plan (SPCC) to the CPM for approval.

HAZ-3  The project owner shall develop and implement a Safety Management Plan
for delivery of liquid and gaseous hazardous materials. The plan shall include
procedures, protective equipment requirements, training and a checklist. It
shall also include a section describing all measures to be implemented to
prevent mixing of incompatible hazardous materials. This plan shall be
applicable during construction, commissioning, and operation of the power
plant.

Verification: At least sixty (60) days prior to the delivery of any liquid or gaseous
hazardous material to the facility, the project owner shall provide a Safety Management
Plan as described above to the CPM for review and approval.

HAZ-4 At least thirty (30) days prior to commencing construction, a site-specific
Construction Site Security Plan for the construction phase shall be prepared
and made available to the CPM for review and approval. The Construction
Security Plan shall include the following:

1. Perimeter security consisting of fencing enclosing the construction area;
2. Security guards;

3. Site access control consisting of a check-in procedure or tag system for
construction personnel and visitors;

4. Written standard procedures for employees, contractors and vendors
when encountering suspicious objects or packages on-site or off-site;

5. Protocol for contacting law enforcement and the CPM in the event of
suspicious activity or emergency; and

6. Evacuation procedures.

Verification: At least thirty (30) days prior to commencing construction, the project
owner shall notify the CPM that a site-specific Construction Security Plan is available for
review and approval.

HAZ-5 The project owner shall prepare a site-specific Security Plan for the operational
phase and shall be made available to the CPM for review and approval. The
project owner shall implement site security measures addressing physical site
security and hazardous materials storage. The level of security to be
implemented shall not be less than that described below (as per NERC 2002).

The Operation Security Plan shall include the following:
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1. Permanent full perimeter fence, at least 8 feet high around the Solar
Field;

Main entrance security gate, either hand operable or motorized,;
Evacuation procedures;

Protocol for contacting law enforcement and the CPM in the event of
suspicious activity or emergency;

5. Written standard procedures for employees, contractors and vendors
when encountering suspicious objects or packages on-site or off-site;

6. a. A statement (refer to sample, attachment “A”) signed by the project
owner certifying that background investigations have been conducted
on all project personnel. Background investigations shall be restricted
to ascertain the accuracy of employee identity and employment
history, and shall be conducted in accordance with state and federal
law regarding security and privacy;

b. A statement(s) (refer to sample, attachment “B”) signed by the
contractor or authorized representative(s) for any permanent
contractors or other technical contractors (as determined by the CPM
after consultation with the project owner) that are present at any time
on the site to repair, maintain, investigate, or conduct any other
technical duties involving critical components (as determined by the
CPM after consultation with the project owner) certifying that
background investigations have been conducted on contractor
personnel that visit the project site.

Site access controls for employees, contractors, vendors, and visitors;

Closed circuit TV (CCTV) monitoring system, recordable, and viewable in
the power plant control room and security station (if separate from the
control room) with cameras able to pan, tilt, and zoom, have low-light
capability, and are able to view the outside entrance to the control room
and the front gate; and

9. Additional measures to ensure adequate perimeter security consisting of
either:

a. Security guard present 24 hours per day, 7 days per week, OR

b. Power plant personnel on-site 24 hours per day, 7 days per week and
one of the following:

perimeter breach detectors
or

CCTV able to view both site entrance gates and 100 per cent of the
power block area perimeter.

The project owner shall fully implement the security plans and obtain CPM
approval of any substantive modifications to the security plans. The CPM may
authorize modifications to these measures, or may require additional
measures, such as protective barriers for critical power plant components or
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cyber security depending on circumstances unique to the facility or in
response to industry-related standards, security concerns, or additional
guidance provided by the U.S. Department of Homeland Security, the U.S.
Department of Energy, or the North American Electrical Reliability Council,
after consultation with appropriate law enforcement agencies and the
applicant.

Verification: At least 30 days prior to the initial receipt of hazardous materials on-
site, the project owner shall notify the CPM that a site-specific Operations Site Security
Plan is available for review and approval. In the Annual Compliance Report, the project
owner shall include a statement that all current project employee and appropriate
contractor background investigations have been performed, and updated certification
statements are appended to the Operations Security Plan. In the Annual Compliance
Report, the project owner shall include a statement that the Operations Security Plan
includes all current hazardous materials transport vendor certifications for security plans
and employee background investigations.

HAZ-6  The holder (project owner) shall comply with all applicable Federal laws and
regulations existing or hereafter enacted or promulgated. In any event, the
holder(s) shall comply with the Toxic Substances Control Act of 1976, as
amended (15 U.S.C. 2601, et seq.) with regard to any toxic substances that
are used, generated by or stored on the right-of-way or on facilities authorized
under this right-of-way grant. (See 40 CFR, Part 702-799 and especially,
provisions on polychlorinated biphenyls, 40 CFR 761.1-761.193.) Additionally,
any release of toxic substances (leaks, spills, etc.) in excess of the reportable
guantity established by 40 CFR, Part 117 shall be reported as required by the
Comprehensive Environmental Response, Compensation and Liability Act of
1980, Section 102b

Verification: A copy of any report required or requested by any Federal agency or
State government as a result of a reportable release or spill of any toxic substances
shall be furnished to the CPM concurrent with the filing of the reports to the involved
Federal agency or State government.

HAZ-7 The project owner shall ensure that whichever of the two proposed hydrogen
storage and handling systems is used in the project, the system is reviewed,
evaluated by a Mechanical Engineer registered in California to ensure that it
complies with all applicable ANSI, ASME, and NFPA design codes, and that
the system is and approved by this person as shown by applying a
professional “stamp” to the document review page.

Verification: At least 60 days prior to construction, the project owner shall provide to
the CPM for review and approval a copy of design drawings, documentation, and
specifications of the hydrogen storage and handling system that has been reviewed,
evaluated, approved, and stamped by a Mechanical Engineer registered in the state of
California.
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HAZ-8 The project owner shall:

a. Conduct a process hazard analysis and prepare a Process Safety
Management Plan (PSM Plan) that contains a hazard analysis using a
Hazard and Operability Study (HAZOP).

b. Retain an independent outside third party group of professionals to
provide peer review and approval of the process hazard analysis and the
PSM plan before they are submitted to the CPM. The outside third party
shall have expertise in engineering and process operations, shall include
at least one member who has experience and knowledge specific to the
processes being evaluated, and shall also include one member
knowledgeable in the specific process hazard analysis methodologies
being used.

The final report containing the results of the hazard analysis, the final PSM
Plan, and the review and approval of the outside third party shall be submitted
to the San Bernardino County Fire Department for review and to the CPM for
approval.

Verification: At least thirty (30) days prior to receiving hydrogen gas on the site, the
project owner shall provide a copy of a final hazard analysis, the final PSM Plan, and
the review and approval of the outside third party to the CPM for approval.

C.5.15 CONCLUSIONS

Staff's evaluation of the proposed project (with proposed mitigation measures) indicates
that hazardous material use, storage, and transportation would not pose a significant
(pursuant to CEQA) impact on the public. Staff's analysis also shows that there would
be no significant (pursuant to CEQA) cumulative impact. With adoption of the proposed
conditions of certification, the proposed project would comply with all applicable LORS.
Other proposed conditions of certification address the issues of site security matters.

Staff recommends that the Energy Commission impose the proposed conditions of
certification, presented below, to ensure that the project is designed, constructed, and
operated in compliance with applicable LORS, and would protect the public from
significant risk (pursuant to CEQA) of exposure to an accidental release of hazardous
materials. If all mitigation proposed by the applicant and by staff are implemented, the
use, storage, and transportation of hazardous materials would not present a significant
risk (pursuant to CEQA) to the public.

Staff concludes that there is insignificant potential for hazardous materials release to
have significant impact beyond the facility boundary, and therefore concludes there is
also insignificant potential for significant (pursuant to CEQA) impact to the environment.
For any other potential impacts upon the environment, including vegetation, wildlife, air,
soils, and water resulting from hazardous materials usage and disposal at the proposed
facility, the reader is referred to the Biology, the Air Quality, the Soil and Water, and
the Waste Management sections of this SSA.
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Staff also concludes that none of the alternatives to the proposed project would materially
or significantly change the impacts associated with hazardous materials handling. None
of the alternatives would be preferred to the proposed project or reduce any otherwise
significant (pursuant to CEQA) impacts caused by hazardous materials handling.

Staff proposes six conditions of certification, some of which are mentioned in the text
(above), and listed below. HAZ-1 ensures that no hazardous material would be used at
the facility except as listed in the AFC, unless there is prior approval by the Energy
Commission Compliance Project Manager (CPM). HAZ-2 ensures that local emergency
response services are notified of the amounts and locations of hazardous materials at
the facility, HAZ-3 requires the development of a Safety Management Plan that
addresses the delivery of all liquid or gaseous hazardous materials during the
construction, commissioning, and operation of the project would further reduce the risk
of any accidental release not specifically addressed by the proposed spill prevention
mitigation measures, and further prevent the mixing of incompatible materials that could
result in the generation of toxic vapors. Site security during both the construction and
operation phases is addressed in HAZ-4 and HAZ-5. HAZ-6 ensures that the applicant
complies with all Federal LORS regarding use, management, spills, and reporting of
hazardous materials on Federal lands. Proposed conditions HAZ-7 and -8 will ensure
that the hydrogen storage and handling systems used in the project is reviewed,
evaluated, approved by a Mechanical Engineer registered in California, and has
undergone a hazards and operability analysis to ensure that it complies with all
applicable ANSI, ASME, and NFPA design codes.
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SAMPLE CERTIFICATION (Attachment “A”)

Affidavit of Compliance for Project Owners

(Name of person signing affidavit)(Title)

do hereby certify that background investigations to ascertain the accuracy of the identity and
employment history of all employees of

(Company Name)

for employment at

(Project name and location)

have been conducted as required by the U.S. Bureau of Land Management Right-of-Way and
California Energy Commission Decision for the above- named project.

(Signature of Officer or Agent)

Dated this day of , 20

THIS AFFIDAVIT OF COMPLIANCE SHALL BE APPENDED TO THE PROJECT SECURITY
PLAN AND SHALL BE RETAINED AT ALL TIMES AT THE PROJECT SITE FOR REVIEW
BY THE CALIFORNIA ENERGY COMMISSION COMPLIANCE PROJECT MANAGER.
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SAMPLE CERTIFICATION (Attachment “B”)

Affidavit of Compliance for Contractors

(Name of person signing affidavit)(Title)

do hereby certify that background investigations to ascertain the accuracy of the identity and
employment history of all employees of

(Company Name)

for contract work at

(Project name and location)

(Signature of Officer or Agent)

Dated this day of , 20

THIS AFFIDAVIT OF COMPLIANCE SHALL BE APPENDED TO THE PROJECT SECURITY
PLAN AND SHALL BE RETAINED AT ALL TIMES AT THE PROJECT SITE FOR REVIEW
BY THE CALIFORNIA ENERGY COMMISSION COMPLIANCE PROJECT MANAGER.
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Hazardous Materials Appendix A
Hazardous Materials Proposed for Use at Calico Solar

Hazardous Materials Usage and Storage During Operations

hypochlorite
12.5% solution
(bleach)

potable water

Storage
Chemical Use Storage Location/Type | State Quantity
Insulating oil Electrical Electrical equipment Liquid 60,000 gallons
equipment (contained in transformers initial fill
and electrical switches)
Lubricating olil Stirling Engine/dish | Equipment 150-gallon Liquid 40,000 gallons
drives PCU recycle tank located in initial fill with usage
Maintenance Building of 21 gallons per
month
Hydrogen PCU working fluid Generated on-site and Gas Either 4,140,000
stored in pressure vessel cubic feet or
20,800,000 cubic
feet depending on
hydrogen system
selected
Acetylene Welding Cylinders stored in Gas 1,000 cubic feet
maintenance buildings
Oxygen Welding Cylinders stored in Gas 1,000 cubic feet
maintenance buildings
Ethylene glycol PCU Radiator PCU radiator Maintenance Liquid 40,000 gal initial
Coolant, antifreeze | Buildings fill with usage of
21 gallons per
month
Various solvents, | Building Three (3) 55-gallon drums Liquid Ten (10) 55-gallon
detergents, paints, | maintenance and and 1-gallon containers will drums
and other cleaners | equipment cleaning | be stored Maintenance Commercial
Buildings 1-gallon containers
Gasoline Maintenance 5,000 gallon AST at Liquid 5,000 gallons
vehicles refueling station with
containment
Diesel fuel Firewater pump Firewater skid Liquid 100 gallons initial
Maintenance 5,000-gallon AST refueling fill
Vehicles station with containment 5,000 gallons
Sodium Disinfectant for Water treatment structure Liquid 4 gallons

Notes:

AST = aboveground storage tank
PCU = power conversion unit
Source: SES 2008a, Table 5.15-2.
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C.6 — PUBLIC HEALTH AND SAFETY
Testimony of Alvin J. Greenberg, Ph.D.

C.6.1 SUMMARY OF CONCLUSIONS

Energy Commission staff (hereafter referred to as staff) have analyzed potential public
health and safety risks associated with construction and operation of the Calico Solar
Project (formerly the Stirling Energy Systems Solar One Project or the SES 1) and does
not expect any significant adverse cancer or short- or long-term noncancer health effects
from project toxic emissions. Staff's analysis of potential health impacts from the proposed
Calico Solar Project uses a conservative health-protective methodology that accounts
for impacts to the most sensitive individuals in a given population, including newborns
and infants. According to the results of staff’'s health risk assessment, emissions from
the Calico Solar Project, which include only one stationary source (an emergency diesel
generator) and a large number of mobile sources (gasoline-fueled and diesel-fueled
maintenance and delivery vehicles), would not contribute significantly to morbidity or
mortality in any age or ethnic group residing in the project area. Therefore, the impacts
on public health from emissions of Toxic Air Contaminants (Hazardous Air Pollutants)
according to the California Environmental Quality Act (CEQA) would be less than
significant.

C.6.2 INTRODUCTION

The purpose of this Supplemental Staff Assessment SSA is to determine if emissions of
toxic air contaminants (TACs) from the proposed Calico Solar Project would have the
potential to cause significant adverse public health and safety impacts or to violate
standards for public health protection. If potentially significant health and safety impacts
are identified, staff will evaluate mitigation measures to reduce such impacts to
insignificant levels.

In addition to the analysis contained in this Public Health and Safety Section that
focuses on potential effects to the public from emissions of toxic air contaminants, other
related aspects to the assessment of potential public health and safety impacts from the
Calico Solar Project are considered elsewhere in this document as listed and briefly
described below:

e Air Quality — evaluates the expected air quality impacts from the emissions of
criteria air pollutants from both the construction and operation of the Calico Solar
Project; Criteria air pollutants are defined as air contaminants for which the state
and/or federal governments have established an ambient air quality standard to
protect public health;

e Hazardous Materials Management — evaluates the potential impacts on public and
worker health from accidental releases of hazardous materials;

e Socioeconomics and Environmental Justice — evaluates project-induced
changes on community services including law enforcement and hospitals;

e Soil and Water Resources — evaluates the potential for the Calico Solar Project to
cause contamination of soil and water resources, to exacerbate flooding, and to
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cause adverse effects to water supply in consideration of other existing users and
projected needs;

e Transmission Line Safety and Nuisance — evaluates potential effects associated
with proposed transmission lines accounting for both the physical presence of the
lines and the physical interactions of their electric and magnetic fields; The potential
effects include aviation safety, interference with radio-frequency communication,
audible noise, fire hazards, hazardous shocks, nuisance shocks, and electric and
magnetic field (EMF) exposure.

e Worker Safety and Fire Protection — assess the worker safety and fire protection
measures proposed by the applicant including determining whether the project
would have any adverse impacts on fire protection and emergency medical services
that are also relied upon by the public;

e Waste Management — evaluates issues associated with wastes generated from the
proposed project construction and operation including ensuring that wastes would be
managed in an environmentally safe manner.

C.6.3 METHODOLOGY AND THRESHOLDS FOR DETERMINING
ENVIRONMENTAL CONSEQUENCES

The Energy Commission staff's analysis of proposed project effects must comply with
CEQA requirements given the power plant licensing of the California Energy
Commission). CEQA requires that the significance of individual effects be determined
by the Lead Agency.

CEQA requires a list of criteria that are used to determine the significance of identified
impacts. A significant impact is defined by CEQA as “a substantial, or potentially
substantial, adverse change in any of the physical conditions within the area affected by
the project” (State CEQA Guidelines Section 15382).

Thresholds for determining significance in this section are based on Appendix G of the
CEQA Guidelines (CCR 2006) and performance standards or thresholds identified by
the Energy Commission staff

Effects of the proposed project on the land use environment (and in compliance with
both CEQA) have been determined using the thresholds listed below.

The Public Health and Safety section of this supplemental staff assessment discusses
toxic emissions to which the public could be exposed during project construction and
routine operation. Following the release of toxic contaminants into the air or water,
people may come into contact with them through inhalation, dermal contact, or ingestion
via contaminated food or water.

Air pollutants for which no ambient air quality standards have been established are
called noncriteria pollutants. Unlike criteria pollutants such as ozone, carbon monoxide,
sulfur dioxide, or nitrogen dioxide, noncriteria pollutants have no ambient (outdoor) air
guality standards that specify levels considered safe for everyone.
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Since noncriteria pollutants do not have such standards, a health risk assessment is
used to determine if people might be exposed to those types of pollutants at unhealthy
levels. The risk assessment consists of the following steps:

e identify the types and amounts of hazardous substances that the Calico Solar
Project could emit to the environment;

e estimate worst-case concentrations of project emissions in the environment using
dispersion modeling;

e estimate amounts of pollutants that people could be exposed to through inhalation,
ingestion, and dermal contact; and

e characterize potential health risks by comparing worst-case exposure to safe
standards based on known health effects.

Staff relies upon the expertise of the California Environmental Protection Agency
(Cal/lEPA) Office of Environmental Health Hazard Assessment (OEHHA) to identify
contaminants that are known to the state to cause cancer or other noncancer toxicological
endpoints and to calculate the toxicity and cancer potency factors of these contaminants.
Staff also relies upon the expertise of the California Air Resources Board and the local
air districts to conduct ambient air monitoring of toxic air contaminants and the state
Department of Public Health to conduct epidemiological investigations into the impacts
of pollutants on communities. It is not within the purview or the expertise of the Energy
Commission staff to duplicate the expertise and statutory responsibility of these
agencies.

Initially, a screening level risk assessment is performed using simplified assumptions
that are intentionally biased toward protection of public health. That is, an analysis is
designed that overestimates public health impacts from exposure to project emissions.
In reality, it is likely that the actual risks from the power plant will be much lower than the
risks as estimated by the screening level assessment. The risks for screening purposes
are based on examining conditions that would lead to the highest, or worst-case, risks
and then using those conditions in the study. Such conditions include:

e using the highest levels of pollutants that could be emitted from the plant;

e assuming weather conditions that would lead to the maximum ambient concentration
of pollutants;

e using the type of air quality computer model which predicts the greatest plausible
impacts;

e calculating health risks at the location where the pollutant concentrations are
estimated to be the highest;

e assuming that an individual’'s exposure to cancer-causing agents occurs
continuously for 70 years; and

e using health-based standards designed to protect the most sensitive members of the
population (i.e., the young, elderly, and those with respiratory illnesses).

A screening level risk assessment will, at a minimum, include the potential health effects
from inhaling hazardous substances. Some facilities may also emit certain substances
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that could present a health hazard from noninhalation pathways of exposure (OEHHA
2003, Tables 5.1, 6.3, 7.1). When these substances are present in facility emissions,

the screening level analysis includes the following additional exposure pathways: soil
ingestion, dermal exposure, and mother’s milk (OEHHA 2003, p. 5-3).

The risk assessment process addresses three categories of health impacts: acute
(short-term) health effects, chronic (long-term) noncancer effects, and cancer risk (also
long-term). Acute health effects result from short-term (one-hour) exposure to relatively
high concentrations of pollutants. Acute effects are temporary in nature and include
symptoms such as irritation of the eyes, skin, and respiratory tract.

Chronic health effects are those that arise as a result of long-term exposure to lower

concentrations of pollutants. The exposure period is considered to be approximately

from 12% to 100% of a lifetime, or from 8 to 70 years (OEHHA 2003, p. 6-5). Chronic
health effects include diseases such as reduced lung function and heart disease.

The analysis for noncancer health effects compares the maximum project contaminant
levels to safe levels called Reference Exposure Levels, or RELs. These are amounts of
toxic substances to which even sensitive people can be exposed and suffer no adverse
health effects (OEHHA 2003, p. 6-2). These exposure levels are designed to protect the
most sensitive individuals in the population, such as infants, the aged, and people
suffering from illness or disease which makes them more sensitive to the effects of toxic
substance exposure. The Reference Exposure Levels are based on the most sensitive
adverse health effect reported in the medical and toxicological literature and include
margins of safety. The margin of safety addresses uncertainties associated with
inconclusive scientific and technical information available at the time of standard setting
and is meant to provide a reasonable degree of protection against hazards that
research has not yet identified. The margin of safety is designed to prevent pollution
levels that have been demonstrated to be harmful, as well as to prevent lower pollutant
levels that may pose an unacceptable risk of harm, even if the risk is not precisely
identified as to nature or degree. Health protection is achieved if the estimated worst-
case exposure is below the relevant reference exposure level. In such a case, an
adequate margin of safety exists between the predicted exposure and the estimated
threshold dose for toxicity.

Exposure to multiple toxic substances may result in health effects that are equal to, less
than, or greater than effects resulting from exposure to the individual chemicals. Only a
small fraction of the thousands of potential combinations of chemicals have been tested
for the health effects of combined exposures. In conformity with the California Air
Pollution Control Officers Association (CAPCOA) guidelines, the health risk assessment
assumes that the effects of each substance are additive for a given organ system
(OEHHA 2003, pp. 1-5, 8-12). Other possible mechanisms due to multiple exposures
include those cases where the actions may be synergistic or antagonistic (where the
effects are greater or less than the sum, respectively). For these types of substances,
the health risk assessment could underestimate or overestimate the risks.

For carcinogenic substances, the health assessment considers the risk of developing
cancer and assumes that continuous exposure to the cancer-causing substance occurs
over a 70-year lifetime. The risk that is calculated is not meant to project the actual
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expected incidence of cancer, but rather a theoretical upper-bound number based on
worst-case assumptions.

Cancer risk is expressed in chances per million and is a function of the maximum
expected pollutant concentration, the probability that a particular pollutant will cause
cancer (called potency factors and established by OEHHA), and the length of the
exposure period. Cancer risks for each carcinogen are added to yield total cancer risk.
The conservative nature of the screening assumptions used means that actual cancer
risks due to project emissions are likely to be considerably lower than those estimated.

The screening analysis is performed to assess worst-case risks to public health
associated with the proposed project. If the screening analysis predicts no significant
risks, then no further analysis is required. However, if risks are above the significance
level, then further analysis, using more realistic site-specific assumptions, would be
performed to obtain a more accurate assessment of potential public health risks.

Significance Criteria

Energy Commission staff determines the health effects of exposure to toxic emissions
based on impacts to the maximum exposed individual. This is a person hypothetically
exposed to project emissions at a location where the highest ambient impacts were
calculated using worst-case assumptions, as described above.

As described earlier, noncriteria pollutants are evaluated for short-term (acute) and
long-term (chronic) noncancer health effects, as well as cancer (long-term) health
effects. The significance of project health impacts is determined separately for each of
the three categories.

Acute and Chronic Noncancer Health Effects

Staff assesses the significance of noncancer health effects by calculating a hazard
index. A hazard index is a ratio comparing exposure from facility emissions to the
reference (safe) exposure level. A ratio of less than 1.0 signifies that the worst-case
exposure is below the safe level. The hazard index for every toxic substance that has
the same type of health effect is added to yield a Total Hazard Index. The Total Hazard
Index is calculated separately for acute and chronic effects. A Total Hazard Index of
less than 1.0 indicates that cumulative worst-case exposures are less than the
reference exposure levels. Under these conditions, health protection from the project is
likely to be achieved, even for sensitive members of the population. In such a case, staff
presumes that there would be no significant noncancer project-related public health
impacts.

Cancer Risk

Staff relied upon regulations implementing the provisions of Proposition 65, the Safe
Drinking Water and Toxic Enforcement Act of 1986, (Health & Safety Code, §§25249.5
et seq.) for guidance to determine a cancer risk significance level. Title 22, California
Code of Regulations section 12703(b) states that “the risk level which represents no
significant risk shall be one which is calculated to result in one excess case of cancer in
an exposed population of 100,000, assuming lifetime exposure.” This level of risk is
equivalent to a cancer risk of 10 in 1 million, which is also written as 10 x 10°®. An
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important distinction is that the Proposition 65 significance level applies separately to
each cancer-causing substance, whereas staff determines significance based on the
total risk from all cancer-causing chemicals. Thus, the manner in which the significance
level is applied by staff is more conservative (health-protective) than that applied by
Proposition 65. The significant risk level of 10 in 1 million is consistent with the level of
significance adopted by many air districts. In general, these air districts would not
approve a project with a cancer risk exceeding 10 in 1 million.

As noted earlier, the initial risk analysis for a project is typically performed at a
screening level, which is designed to overstate actual risks, so that health protection
can be ensured. Staff's analysis also addresses potential impacts on all members of the
population including the young, the elderly, and people with existing medical conditions
that may make them more sensitive to the adverse effects of toxic air contaminants, and
any minority or low-income populations that are likely to be disproportionately affected
by impacts. To accomplish this goal, staff uses the most current acceptable public
health exposure levels set to protect the public from the effects of airborne toxics. When
a screening analysis shows cancer risks to be above the significance level, refined
assumptions would likely result in a lower, more realistic risk estimate. Based on refined
assumptions, if risk posed by the facility exceeds the significance level of 10 in 1 million,

staff would require appropriate measures to reduce the risk to less than significant. If,
after all risk reduction measures had been considered, a refined analysis identifies a
cancer risk greater than 10 in 1 million, staff would deem such risk to be significant and
would not recommend project approval.

Laws, Ordinances, Requlations, and Standards

Public Health and Safety Table 1
Laws, Ordinances, Regulations, and Standards (LORS)

Applicable Law

Description

Federal

Clean Air Act section 112
(Title 42, U.S. Code section
7412)

This act requires new sources that emit more than 10
tons per year of any specified Hazardous Air Pollutant
(HAP) or more than 25 tons per year of any
combination of HAPs to apply Maximum Achievable
Control Technology.

State

California Health and Safety

(Proposition 65)

Code section 25249.5 et seq.

These sections establish thresholds of exposure to
carcinogenic substances above which Prop 65
exposure warnings are required.

California Health and Safety
Code section 41700

This section states that “no person shall discharge
from any source whatsoever such quantities of air
contaminants or other material which cause injury,
detriment, nuisance, or annoyance to any
considerable number of persons or to the public, or
which endanger the comfort, repose, health, or safety
of any such persons or the public, or which cause, or
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Applicable Law Description

have a natural tendency to cause injury or damage to
business or property.”

California Public These regulations require a quantitative health risk
Resource Code section assessment for new or modified sources, including
25523(a); Title 20 California | power plants that emit one or more toxic air

Code of Regulations (CCR) contaminants (TACSs).

section 1752.5, 2300-2309
and Division 2 Chapter 5,
Article 1, Appendix B, Part
(1); California Clean Air Act,
Health and Safety Code
section 39650, et seq.

Local

Mojave Desert Air Quality New Source Review for Toxic Air Contaminants.
Management District
(MDAQMD) Rule 1302

cCb64 PROPOSED PROJECT

Cb64.1 SETTING AND EXISTING CONDITIONS

This section describes the environment in the vicinity of the proposed project site from
the public health perspective. Characteristics of the natural environment, such as
meteorology and terrain, affect the project’s potential for causing impacts on public
health. An emissions plume from a facility may affect elevated areas before lower
terrain areas due to a reduced opportunity for atmospheric mixing. Consequently, areas
of elevated terrain can often be subjected to increased pollutant impacts. Also, the types
of land use near a site influence the surrounding population distribution and density,
which, in turn, affect public exposure to project emissions. Additional factors affecting
potential public health impacts include existing air quality, existing health concerns, and
environmental site contamination.

Site and Vicinity Description

The project would be located in an undeveloped part of San Bernardino County
adjacent to Interstate 40 and about 37 miles east of Barstow. Lands in this part of the
Mojave Desert are managed predominantly by the Bureau of Land Management (BLM).
Land uses in the vicinity of the proposed project include transportation use, open space,
and resource conservation (SES 2008a, Section 5.9.1). There are a total of three
residences within a 3-mile radius of the proposed site, the nearest of which is located
approximately 1,300 feet south of the property boundary on the other side of I-40. There
are no sensitive receptors in the vicinity of the project site (SES 2008a, Section 5.16.1
and Figure 5.16-1).
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The site elevation slopes gently to the northeast and ranges from 1,925 to 3,050 feet
above sea level (SES 2008a, Section 5.2). Topography in the vicinity of the project is
varied in elevation, with regions of elevated terrain existing mostly to the north and east,
where the sloping grade continues beyond the project boundary (SES 2008a, Section
5.2.1 and Figure 5.2-1).

Meteorology

Meteorological conditions, including wind speed, wind direction, and atmospheric
stability, affect the extent to which pollutants are dispersed into ambient air as well as
the direction of pollutant transport. This, in turn, affects the level of public exposure to
emitted pollutants and associated health risks. When wind speeds are low and the
atmosphere is stable, for example, dispersion is reduced, and localized exposure may
be increased.

San Bernardino County is characterized by a high desert climate; summers are hot and
dry, winters are moderate with low precipitation, and temperature inversions are strong.
Winds generally flow from the west across the region (SES 2008a, Section 5.2.1.1 and
Figure 5.2-3).

Atmospheric stability is a measure related to turbulence, or the ability of the atmosphere
to disperse pollutants due to convective air movement. Mixing heights (the height above
ground level through which the air is well mixed and in which pollutants can be dispersed)
are lower during mornings due to temperature inversions and increase during the
warmer afternoons. Staff’'s Air Quality section presents more detailed meteorological
data.

Existing Air Quality

The proposed site is within the jurisdiction of the Mojave Desert Air Quality Management
District (MDAQMD). By examining average toxic air contaminants’ concentration levels
from representative air monitoring sites with cancer risk factors specific to each
contaminant, lifetime cancer risk can be calculated to provide a background risk level for
inhalation of ambient air. For comparison purposes, it should be noted that the overall
lifetime cancer risk for the average individual in the United States is about 1 in 3, or
333,000 in 1 million.

There are several air quality monitoring stations in San Bernardino County operated by
the MDAQMD and the California Air Resources Board (ARB), the closest of which is in
Barstow, about 37 miles west of the proposed site. Data from this monitoring station
shows that the annual arithmetic mean for PM10 ranged approximately between 22 and
30 micrograms per cubic meter (ug/m?) between the years 2005 and 2008. The annual
arithmetic mean for PM2.5 measured at the Victorville monitoring station (about 57
miles southwest) ranged between 9.7 and 10.4 pg/m?® between 2006 and 2007 (SES
2008a, Section 5.2.1.2 and Tessera Solar 2009q, General Comment Tables 5.2-3a and
5.2-4 Revised).

The nearest ARB air toxics monitoring station that actively reports values is located on

Mission Boulevard in Riverside, approximately 80 miles southwest of the project site.
Although staff does not consider this location to be representative of air quality in the
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area of the proposed site, it does serve to show the upper-bound levels of toxic air
contaminants emitted by all stationary and mobile sources found in the region. In 2008,
the background cancer risk calculated by ARB for the Riverside monitoring station was
104 in one million (ARB 2009). The pollutants 1,3-butadiene and benzene, emitted
primarily from mobile sources (gasoline-fueled cars and trucks), accounted together for
about half of the total risk. The risk from 1,3-butadiene was about 22 in one million at
Riverside, while the risk from benzene was about 30 in one million. Formaldehyde
accounts for about 20% of the 2008 average calculated cancer risk based on air toxics
monitoring results, with a risk of about 21 in one million. Formaldehyde is emitted
directly from vehicles and other combustion sources. The risk from hexavalent
chromium was about 23 in one million, or ~22% of the total risk. Fifty-one percent of
hexavalent chromium in California is emitted from stationary sources with activities such
as chrome plating, welding, spray painting, and leather tanning, while mobile sources
such as jet aircrafts and ships contribute about 38%.

The use of reformulated gasoline, beginning in the second quarter of 1996, as well as
other toxics reduction measures, have led to a decrease of ambient levels of toxics and
associated cancer risk during the past few years in all areas of the state and the nation.
For example, in the San Francisco Bay Area, cancer risk was 342 in 1 million based on
1992 data, 315 in 1 million based on 1994 data, and 303 in 1 million based on 1995
data. In 2002, the most recent year for which data is available, the average inhalation
cancer risk decreased to 162 in 1 million (BAAQMD 2004b, p. 12).

Existing Public Health Concerns

When evaluating a new project, staff often conducts a detailed study and analysis of
existing public health issues in the project vicinity. This analysis is prepared in order to
identify the current status of respiratory diseases (including asthma), cancer, and
childhood mortality rates in the population located near the proposed project. Assessing
existing health concerns in the project area will provide staff with a basis on which to
evaluate the significance of any additional health impacts from the proposed Calico
Solar Project and evaluate any proposed mitigation. Because of the very low population
in the immediate vicinity of the project and because no existing health issues within a
6-mile radius of the project have been identified by the applicant (SES 2008a, Section
5.16.1), staff did not conduct an analysis of existing public health issues.

C.6.4.2 ASSESSMENT OF IMPACTS AND DISCUSSION OF
MITIGATION

Direct/Indirect Impacts and Mitigation

Proposed Project — Construction Impacts and Mitigation

Potential risks to public health during construction may be associated with exposure to
toxic substances in contaminated soil disturbed during site preparation, as well as diesel
exhaust from heavy equipment operation. Criteria pollutant impacts from the operation
of heavy equipment and particulate matter from earth moving are examined in staff’'s
AIR QUALITY analysis.
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Site disturbances occur during facility construction from excavation, grading, and earth
moving. Such activities have the potential to adversely affect public health through
various mechanisms, such as the creation of airborne dust, material being carried off
site through soil erosion, and uncovering buried hazardous substances. A Phase |
Environmental Site Assessment conducted for this site in 2008 identified no
“Recognized Environmental Conditions” per the American Society for Testing and
Materials Standards (ASTM) definition. That is, there was no evidence or record of any
use, spillage, or disposal of hazardous substances on the site, nor was there any other
environmental concern that would require remedial action (SES 2008a, Appendix T
Section 7). In the event that any unexpected contamination is encountered during
construction, proposed Conditions of Certification WASTE-1 and WASTE-2 (which
require a registered professional engineer or geologist to be available during soil
excavation and grading to ensure proper handling and disposal of contaminated soil)
would ensure that contaminated soil does not affect the public. See the staff
assessment section on Waste Management for a more detailed analysis of this topic.

The operation of construction equipment will result in air emissions from diesel-fueled
engines. Diesel emissions are generated from sources such as trucks, graders, cranes,
welding machines, electric generators, air compressors, and water pumps. Although
diesel exhaust contains criteria pollutants such as nitrogen oxides, carbon monoxide,
and sulfur oxides, it also includes a complex mixture of thousands of gases and fine
particles. These particles are primarily composed of aggregates of spherical carbon
particles coated with organic and inorganic substances. Diesel exhaust contains over 40
substances that are listed by the U.S. Environmental Protection Agency (U.S. EPA) as
hazardous air pollutants and by the ARB as toxic air contaminants.

Exposure to diesel exhaust may cause both short- and long-term adverse health effects.
Short-term effects can include increased coughing, labored breathing, chest tightness,
wheezing, and eye and nasal irritation. Long-term effects can include increased
coughing, chronic bronchitis, reductions in lung function, and inflammation of the lung.
Epidemiological studies also strongly suggest a causal relationship between
occupational diesel exhaust exposure and lung cancer.

Based on a number of health effects studies, the Scientific Review Panel on Toxic Air
Contaminants recommended a chronic reference exposure level (see discussion of
reference exposure levels in Method of Analysis section above) for diesel exhaust
particulate matter of 5 micrograms of diesel particulate matter per cubic meter of air
(ug/m?) and a cancer unit risk factor of 3x10™ (ug/m®™ (SRP 1998, p. 6).! The Scientific
Review Panel did not recommend a value for an acute Reference Exposure Level since
available data in support of a value was deemed insufficient. On August 27, 1998, ARB
listed particulate emissions from diesel-fueled engines as a toxic air contaminant and
approved the panel’'s recommendations regarding health effect levels.

Construction of the Calico Solar Project is anticipated to take place over a period of 48
months. Section 5.2.2.1 of the Response to Energy Commission and BLM Data

! The SRP, established pursuant to California Health and Safety Code section 39670, evaluates the
risk assessments of substances proposed for identification as Toxic Air Contaminants by ARB and the
Department of Pesticide Regulation (DPR). The SRP reviews the exposure and health assessment
reports and the underlying scientific data upon which the reports are based.
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Requests (Tessera Solar 2009q) presents daily and annual maximum emissions of
criteria pollutants including fugitive dust and diesel exhaust emissions from construction
equipment and worker vehicles. The applicant estimated worst-case emissions of 719
pounds per day of PM10 and 143 pounds per day of PM2.5 during construction, which
includes onsite and offsite activities (Tessera Solar 2009q, Table 5.2-9 Revised). The
applicant has not estimated the health risks resulting from construction activities due to
the short duration of this phase (SES 2008a, Section 5.16.2.2). Staff also did not
conduct a quantitative assessment of construction impacts on public health because of
the distance to the sparsely populated area surrounding the site and because staff has
found numerous times using quantitative risk assessment tools that impacts due to
construction vehicle diesel emissions are invariably less than significant even to close-in
receptors. Also, as noted earlier, assessment of chronic (long-term) health effects
assumes continuous exposure to toxic substances over a significantly longer time
period, typically from 8 to 70 years.

Additionally, mitigation measures are proposed by both the applicant and Energy
Commission staff to reduce the maximum calculated PM10 and PM2.5 emissions and
thus reduce the potential impacts even further. These mitigation measures can be found
in the Air Quality section of this document and include the use of extensive fugitive
dust and diesel exhaust control measures. The fugitive dust control measures are
assumed to result in 90% reductions of emissions. In order to further mitigate potential
impacts from particulate emissions during the operation of diesel-powered construction
equipment, Energy Commission staff recommends the use of ultra-low sulfur diesel fuel
and Tier 2 or Tier 1 California Emission Standards for Off-Road Compression-Ignition
Engines or the installation of an oxidation catalyst and soot filters on diesel equipment.
The catalyzed diesel particulate filters are passive, self-regenerating filters that reduce
particulate matter, carbon monoxide, and hydrocarbon emissions through catalytic
oxidation and filtration. The degree of particulate matter reduction is comparable for
both mitigation measures in the range of approximately 85-92%. Such filters will reduce
diesel emissions during construction and reduce any potential for significant health
impacts.

Proposed Project — Operation Impacts and Mitigation

Emissions Sources

The only stationary emissions source at the proposed Calico Solar Project would be one
emergency diesel generator which would be operated once a month for about 20
minutes (4 hours per year). Mobile sources of TAC emissions during operations would
include gasoline-fueled and diesel-fueled maintenance and delivery vehicles as well as
visitor and staff traffic (Tessera Solar 2009q, Data Responses #109 and #111).

Public Health Table 2 lists the toxic emissions potentially emitted by the Calico Solar
Project and shows how each contributes to the health risk analysis. Each TAC has a
toxicity value with a Reference Exposure Level established by OEHHA, which is used to
calculate short-term and long-term noncancer health effects, and cancer unit risk as
published in the OEHHA Guidelines (OEHHA 2003).
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Public Health Table 2
Types of Health Impacts and Exposure Routes Attributed to Toxic Emissions

Oral Oral Inhalation Noncancer [ Noncancer

Substance* Cancer Noncancer Cancer (Chronic) (Acute)
Acetaldehyde v v

Acrolein v v
Benzene v v v
1,3-butadiene v v

DPM v v

Formaldehyde v v v

Source: OEHHA 2003, Appendix L and Tessera Solar 2009q, Table DR-111a.
*All substances come from the emergency diesel generator or from on-site maintenance vehicles.

Emissions Levels

Once potential emissions are identified, the next step is to quantify them by conducting
a “worst case” analysis. Maximum annual emissions are required to calculate cancer
and chronic (long-term) noncancer health effects.

Table DR-111a of the Response to Energy Commission and BLM Data Requests
(Tessera Solar 2009q) provides the maximum hourly and annual emission rates for
TACs from all sources during operations. Diesel particulate matter (DPM) emissions for
the diesel emergency engine were calculated based on emission factors obtained from
the vendor. DPM emissions from diesel-fueled delivery trucks were estimated using
ARB’s EMFAC2007 model. TACs from gasoline-fueled maintenance, staff, and visitor
vehicles were estimated using EPA’'s MOBILE6.2 software.

The next step in the health risk assessment process is to estimate the ambient
concentrations of toxic substances. This is accomplished by using a screening air
dispersion model and assuming conditions that result in maximum impacts. The
applicant’s screening analysis was performed using the AERMOD model. Ambient
concentrations were used in conjunction with Reference Exposure Levels and cancer
unit risk factors to estimate health effects that might occur from exposure to facility
emissions. Exposure pathways, or ways in which people might come into contact with
toxic substances, include inhalation, dermal (through the skin) absorption, soil ingestion,
consumption of locally grown plant foods, and mother’s milk.

The above method of assessing health effects is consistent with OEHHA'’s Air Toxics
Hot Spots Program Risk Assessment Guidelines (OEHHA 2003) referred to earlier and
results in the following health risk estimates.

Impacts

The applicant’s screening health risk assessment for the project resulted in an acute
Hazard Index (HI) of 0.062 and a chronic HI of 0.00000042 at the point of maximum
impact (PMI). The worst-case individual cancer risk was calculated to be 0.000667 in 1
million at the PMI. All three PMIs were located on the boundaries of the project site or
NAP areas (Tessera Solar 2009q, Table DR-111b). As Public Health Table 3 shows,
both the acute and chronic hazard indices and the maximum cancer risk are below the
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level of significance, indicating that no long-term or short-term cancer or non-cancer
health effects are expected.

Public Health Table 3
Operation Hazard/Risk at Point of Maximum Impact: Applicant Assessment

Type of Hazard/Risk Hazard Index/Risk Significance Level Significant?
Acute Noncancer 0.062 1.0 No
Chronic Noncancer 0.00000042 1.0 No
Individual Cancer 0.000667 in 1 million 10.0 in 1 million No

Source: Tessera Solar 2009q, Table DR-111b

Staff conducted a quantitative evaluation of the risk assessment results presented in the
Calico Solar Project Application for Certification (AFC 08-AFC-13) and the document “In
Response to Energy Commission and BLM Data Requests, Set 1, Parts 1 and 2, Data
Requests 1-48, 81, and 109-112,” dated August 2009. Modeling files provided by the
applicant were also reviewed. Staff concludes that, while standard procedures were
followed in the applicant’s analysis, two sources of uncertainty exist for which further
clarification is necessary:

1. The difference in the number of vehicles to be used at the facility versus the number
of vehicles modeled.

2. The use of average annual emission rates in the HARP modeling that are lower than
the peak hourly rates.

In order to reduce public health impacts, several administrative changes were made to
the original AFC. Of note is the proposal that, during construction, unpaved roads will be
sealed, vehicle trip lengths will be reduced and the option of using alternatively fueled
vehicles will be investigated. In order to reduce public health impacts during the
operational phase of the project, the changes made include changing the diesel fire
water pump to an electric unit, switching from diesel to gasoline vehicles for mirror wash
and other maintenance vehicles, and switching to gasoline, electric and/or hybrid,
vehicles for other vehicles used on-site. The remaining stationary emitting unit is the
diesel-fueled emergency generator, for which the applicant is continuing to investigate
the possibility of using gasoline or other alternative fuels. The emergency generator will
be used 4 hours/year for testing purposes.

For the operations phase, atmospheric dispersion modeling of facility emissions was
conducted by the applicant using AERMOD and the risk assessment was conducted
using the CARB/OEHHA Hotspots Analysis and Reporting Program (HARP), Version
1.4a. The HARP On-Ramp program was used to load the AERMOD results into HARP.
Local meteorological data were used and building downwash effects were included for 5
buildings. Potential risks to 5,211 grid receptors and 3 sensitive receptors were
modeled. Exposure pathways assessed include inhalation, ingestion of home-grown
produce, dermal absorption, soil ingestion and mother’s milk. In staff’'s analysis of the
HARP modeling files, the transaction file (.tra file) and the source receptor file (.src file)
provided by the applicant were used.
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Vehicle requirements for operations and maintenance are listed on page 144 of the
August 2009 responses to data requests and include the following:

e 50 gasoline wash vehicles for cleaning solar reflector mirrors

e 28 gasoline LRU (line replacement unit) maintenance trucks

e 7 gasoline/hybrid staff and security trucks

e 120 staff cars, 5 vanpool vehicles, 10 visitor cars (all gasoline)

e 7 diesel delivery trucks

e 16 propane forklifts

The total vehicle emissions were divided by the number of sources in the model, not the
number of vehicles associated with the project. The number of sources in the model
was selected to ensure that project related emissions were appropriately distributed
across the site. It was determined that more than doubling the mobile sources in the
model would not add accuracy to the HRA, it would only add to the model computational

time. Therefore, only a total of 97 emitting units were modeled by the applicant for
facility operations, including:

e 1 diesel emergency generator

e 96 mobile sources involved in routine operations:
39 wash and LRU vehicles

7 security vehicles

8 forklifts (fueled by propane)

10 visitor vehicles

25 staff vehicles

O O O O O O

7 diesel delivery trucks

Emission factors obtained from the August 2009 responses to data requests (Table
DR-111a) are listed in Public Health Table 4. In staff's examination of the HARP
modeling files provided by the applicant, it was noted that annual emissions values used
are much lower than maximum 1-hour emissions values, as seen in Public Health
Table 5. The applicant has clarified that annual emissions presented in Table DR111a
were correct, but unfortunately these emission factors did not get transferred correctly to
the HARP model. Energy Commission Staff re-ran the HARP model with estimated
annual emissions for the mobile sources. For risk calculations using the HARP model,
the “Derived (Adjusted) Method” was used for cancer risk and the “Derived (OEHHA)
Method” was used for chronic noncancer hazard.

Staff conducted additional HARP modeling in which the 1-hour emissions reported in
the HARP files for each mobile source were multiplied by a factor of 2,880 hours/year,
which assumes operation of vehicles for 8 hours/day, 30 days/month for 12 months/year
which is the rate at which the washing and LRU vehicles are expected to operate
(source: page 144 of the August 2009 responses to data requests). For some vehicles
this may be an underestimation (security vehicles are expected to run 24 hrs/day) or an
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overestimation (staff and vanpool vehicles are expected to run 2 hrs/day). The emission
factors used in staff's HARP analysis are listed in Public Health Table 6. Cancer risk
and chronic hazard index modeled by staff in this analysis are greater than those
reported in the August 2009 responses to data requests, but still less than the
significance levels of 10 in 1 million for cancer risk and 1.0 for hazard index. Staff
believes the differences are due to the applicant not transferring the emission factors
correctly into the HARP model. The results of staff’'s operations phase risk assessment
are compared to the results reported by the applicant in Public Health Table 7.

Staff’s results for acute hazard index are lower than the results reported by the applicant
due to a change in the acute REL for acrolein from the value used in the applicant’s
August 2009 report (0.19 ug/m®) to the value published by OEHHA in their December
2008 guidance, 2.5 ug/m® (OEHHA 2008).

The point of maximum impact, PMI, was determined under the 70 year residential
scenario. Three nearby residences, the only residential receptors located near the
facility, were also modeled. Cumulative impacts were not evaluated as there are no
existing or proposed projects within 6 miles of the facility.

Public Health Table 4
Operation Phase Emission Rates Listed in Response to Data Requests

LRU Staff &
Washing | Maintenance | visitor cars,
Vehicle Truck van pool, Diesel
Diesel (running & | (running & security Delivery Total
Substance Generator idling) Idling) truck Trucks | Emissions
Peak Hourly Emissions from all vehicles of each type (Ib/hr)
DPM 0.015 0.027 0.042
Benzene 0.024 0.014 0.036 0.074
1,3-Butadiene 0.002 0.001 0.002 0.005
Formaldehyde 0.010 0.006 0.005 0.022
Acetaldehyde 0.005 0.003 0.004 0.012
Acrolein 0.001 0.000 0.000 0.002
Annual Emissions from all vehicles of each type (Ib/yr)

DPM 0.18 13.40 13.58
Benzene 69.78 39.08 36.28 145.14
1,3-Butadiene 5.17 2.90 2.51 10.58
Formaldehyde 29.80 16.69 5.43 51.92
Acetaldehyde 13.45 7.53 4.27 25.25
Acrolein 2.29 1.28 0.30 3.87

Source: Response to Data Requests, August 2009, Table DR-111a
Note: Values listed are for emissions from all vehicles of each type
DPM = diesel particulate matter
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Public Health Table 5
Operation Phase Emission Rates Used in Applicant’'s HARP Modeling

Washing
Vehicle & LRU

Diesel Maintenance Delivery

Substance Generator Truck Security Visitor Staff Trucks
Peak Hourly Emissions per vehicle (Ib/hr)
DPM 0.015 3.91E-03
Benzene 9.69E-04 1.70E-04 | 6.52E-05 | 1.37E-03
1,3-Butadiene 7.19E-05 1.21E-05 | 4.42E-06 | 9.38E-05
Formaldehyde 4.14E-04 2.52E-05 | 9.80E-06 | 2.06E-04
Acetaldehyde 1.87E-04 2.00E-05 | 7.67E-06 | 1.61E-04
Acrolein 3.18E-05 1.37E-06 | 5.48E-07 | 1.15E-05
Annual Emissions per vehicle (Ib/yr)

DPM 0.18 1.09E-07
Benzene 1.59E-07 8.37E-08 | 7.87E-09 | 7.87E-09
1,3-Butadiene 1.18E-08 5.95E-09 | 5.33E-10 | 5.33E-10
Formaldehyde 6.80E-08 1.24E-08 | 1.18E-09 | 1.18E-09
Acetaldehyde 3.07E-08 9.84E-09 | 9.24E-10 | 9.24E-10
Acrolein 5.23E-09 6.73E-10 | 6.60E-11 | 6.60E-11

Source: Applicant's HARP modeling files

Note: Values listed are for emissions from ONE vehicle of each type
DPM = diesel particulate matter

Public Health Table 6
Operation Phase Emission Rates Used in Staff’'s HARP Modeling

Washing
Vehicle & LRU

Diesel Maintenance Delivery

Substance Generator Truck Security Visitor Staff Trucks
Peak Hourly Emissions per vehicle (Ib/hr)
DPM 1.50E-02 3.91E-03
Benzene 9.69E-04 1.70E-04 | 6.52E-05 | 1.37E-03
1,3-Butadiene 7.19E-05 1.21E-05 | 4.42E-06 | 9.38E-05
Formaldehyde 4.14E-04 2.52E-05 | 9.80E-06 | 2.06E-04
Acetaldehyde 1.87E-04 2.00E-05 | 7.67E-06 | 1.61E-04
Acrolein 3.18E-05 1.37E-06 | 5.48E-07 | 1.15E-05
Annual Emissions per vehicle (Ib/yr)

DPM 1.80E-01 1.13E+01
Benzene 2.79E+00 4.90E-01 | 1.88E-01 | 3.95E+00
1,3-Butadiene 2.07E-01 3.48E-02 | 1.27E-02 | 2.70E-01
Formaldehyde 1.19E+00 7.26E-02 | 2.82E-02 | 5.93E-01
Acetaldehyde 5.39E-01 5.76E-02 | 2.21E-02 | 4.64E-01
Acrolein 9.16E-02 3.95E-03 | 1.58E-03 | 3.31E-02

Source: Peak hourly emissions from applicant's HARP modeling files; annual emissions are hourly emissions times 2,880 hrs/yr
Note: Values listed are for emissions from ONE vehicle of each type
DPM = diesel particulate matter
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Public Health Table 7
Results of Staff’'s Analysis and the Applicant’s Analysis for Cancer Risk and
Chronic and Acute Hazard

Applicant’s Analysis
Staff’'s Analysis (Source: Table DR-111b)

Cancer Risk | Chronic | Acute | Cancer Risk Chronic Acute

(per million) HI HI (per million) HI HI
PMI 2.7 0.0019 0.0083 0.000667 0.00000042 0.0616
MEIR
(nearest 0.13 0.00011 | 0.0044 | 0.000014 0.000000009 | 0.0344
resident
receptor)

Notes:

PMI = point of maximum impact determined in staff’s analysis; the PMI is located on the facility fenceline

MEIR = maximally exposed individual, residential is located at a residence approximately 0.3 miles south of the western area of the
facility

Public Health Table 8
Results of Staff’'s Analysis: Contribution to Total Cancer Risk by Individual
Substances from All Sources at the Point of Maximum Impact (PMI)

Diesel Mirror Wash Diesel

Emergency | and LRU Security Visitor Staff Delivery Total
Substance Generator Vehicles Vehicles | Vehicles | Vehicles | Vehicles Risk
DPM 5.26E-11 2.17E-06 | 2.17E-06
Benzene 3.05E-09 | 4.47E-11 | 9.36E-11 | 3.66E-07 3.70E-07
1,3-Butadiene 1.36E-09 1.91E-11 | 3.79E-11 | 1.50E-07 1.52E-07
Formaldehyde 2.73E-10 1.39E-12 | 2.95E-12 | 1.15E-08 1.18E-08
Acetaldehyde 5.89E-11 | 5.26E-13 | 1.10E-12 | 4.30E-09 4.36E-09
Acrolein
SUM 5.26E-11 4.74E-09 6.57E-11 | 1.36E-10 | 5.32E-07 | 2.17E-06 | 2.71E-06

Public Health Table 9
Results of Staff’'s Analysis: Contribution to Total Cancer Risk by Individual
Substances from All Sources at the MEI-Resident

Diesel Mirror Wash Diesel
Emergency | and LRU Security Visitor Staff Delivery Total
Substance Generator vehicles Vehicles | Vehicles | Vehicles | Vehicles Risk
DPM 5.08E-12 8.66E-08 | 8.66E-08
Benzene 1.31E-09 | 2.82E-11 | 1.04E-09 | 2.98E-08 3.21E-08
1,3-Butadiene 5.82E-10 1.20E-11 | 4.21E-10 | 1.22E-08 1.32E-08
Formaldehyde 1.17E-10 | 8.77E-13 | 3.28E-11 | 9.39E-10 1.09E-09
Acetaldehyde 2.53E-11 | 3.31E-13 | 1.22E-11 | 3.50E-10 3.87E-10
Acrolein
SUM 5.08E-12 2.03E-09 | 4.14E-11 | 1.51E-09 | 4.33E-08 | 8.66E-08 | 1.33E-07
C.6.5 REDUCED ACREAGE ALTERNATIVE

The Reduced Acreage alternative would essentially be a 275 megawatt (MW) solar
facility located within the central portion of the proposed 850 MW project. It was
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developed because it could be constructed without the necessity of a new 500 kilovolt
(kV) transmission line, and would avoid several other environmental impacts. This
alternative’s boundaries and the revised locations of the transmission line, substation,
laydown, and control facilities are shown in Alternatives Figure 1.

C.6.5.1 SETTING AND EXISTING CONDITIONS

The general setting and existing conditions would remain as described in C.15.4.1
although the land requirements would be proportionately reduced to reflect the smaller
project size. Locations of laydown areas may also vary.

C.6.5.2 ASSESSMENT OF IMPACTS AND DISCUSSION OF
MITIGATION

The Reduced Acreage Alternative is likely to result in reduced emissions which would
decrease the cancer risk and chronic and acute hazard indices predicted for the 850
MW project as proposed. However, the public health analysis has determined that the
cancer risk and chronic and acute hazard indices are far below the level of significance
at the point of maximum impact for the project as proposed. Therefore staff concludes
that with respect to public health impacts, the Reduced Acreage Alternative is not
preferable over the project as proposed.

C.6.5.3 CEQA LEVEL OF SIGNIFICANCE

Similar to the proposed project, staff considers project compliance with LORS to be
sufficient to ensure that no significant impacts to public health would occur as a result of
emissions of TACs (HAPS) associated with the Reduced Acreage Alternative.

C.6.6 AVOIDANCE OF DONATED AND ACQUIRED LANDS
ALTERNATIVE

The analysis of the Donated and Acquired Lands Alternative has been moved to Section
B.2 (Alternatives) of this document.

C.6.7 NO PROJECT/NO ACTION ALTERNATIVE

There are three No Project / No Action Alternatives evaluated as follows:

No Project / No Action Alternative #1: No Action on the Calico Solar Project
application and on California Desert Conservation Area (CDCA) land use plan
amendment

Under this alternative, the proposed Calico Solar Project would not be approved by the
Energy Commission and BLM and BLM would not amend the CDCA Plan. As a result,
no solar energy project would be constructed on the project site and BLM would
continue to manage the site consistent with the existing land use designation in the
CDCA Land Use Plan of 1980, as amended.

The results of the No Project / No Action Alternative would be the following:
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e The impacts of the proposed project would not occur. However, the land on which
the project is proposed would become available to other uses that are consistent
with BLM’s land use plan, including another renewable energy project.

e Both State and Federal law support the increased use of renewable power
generation.

If the proposed project is not approved, renewable projects would likely be developed
on other sites in San Bernardino County, the Mojave Desert, or in adjacent states as
developers strive to provide renewable power that complies with utility requirements and
State/Federal mandates. For example, there are dozens of other wind and solar
projects that have applications pending with BLM in the California Desert District. Under
the No Project/No Action alternative public health impacts to the proposed project site
and area would be similar as those currently occurring under the existing conditions in
the area. Given that there would be no significant change over the existing conditions,
the public health impacts of the No Project/No Action alternative would be less-than-
significant.

No Project / No Action Alternative #2: No Action on the Calico Solar Project and
amend the CDCA land use plan to make the area available for future solar
development

Under this alternative, the proposed Calico Solar Project would not be approved by the
Energy Commission and BLM and BLM would amend the CDCA Land Use Plan of
1980, as amended, to allow for other solar projects on the site. As a result, it is possible
that another solar energy project could be constructed on the project site.

Because the CDCA Plan would be amended, it is possible that the site would be
developed with the same or a different solar technology. As such, this No Project/No
Action Alternative could result in benefits similar to those of the proposed project.

No Project / No Action Alternative #3: No Action on the Calico Solar Project
application and amend the CDCA land use plan to make the area unavailable for
future solar development

Under this alternative, the proposed Calico Solar Project would not be approved by the
Energy Commission and BLM and the BLM would amend the CDCA Plan to make the
proposed site unavailable for future solar development. As a result, no solar energy
project would be constructed on the project site and BLM would continue to manage the
site consistent with the existing land use designation in the CDCA Land Use Plan of
1980, as amended.

Because the CDCA Plan would be amended to make the area unavailable for future
solar development, it is expected that the site would continue to remain in its existing
condition, with no new structures or facilities constructed or operated on the site.
However, in the absence of this project, other renewable energy projects may be
constructed to meet State and Federal mandates, and those projects would have similar
impacts in other locations.

July 2010 C.6-19 PUBLIC HEALTH AND SAFETY



C.6.8 PROJECT-RELATED FUTURE ACTIONS — PUBLIC HEALTH
AND SAFETY

This section examines the potential impacts of future transmission line construction, line
removal, substation expansion, and other upgrades that may be required by Southern
California Edison Company (SCE) as a result of the Calico Solar Project. The SCE
upgrades are a reasonably foreseeable event if the Calico Solar Project is approved
and constructed as proposed.

The SCE project will be fully evaluated in a future Environmental Impact Report/
Environmental Impact Statement (EIR/EIS) prepared by the BLM and the California
Public Utilities Commission. Because no application has yet been submitted and the
SCE project is still in the planning stages, the level of impact analysis presented is
based on available information. The purpose of this analysis is to inform the Energy
Commission and BLM, interested parties, and the general public of the potential
environmental and public health effects that may result from other actions related to the
Calico Solar Project.

The project components and construction activities associated with these future actions
are described in detail in Section B.3 of this Staff Assessment/EIS. This analysis
examines the construction and operational impacts of two upgrade scenarios

e The 275 MW Early Interconnection Option would include upgrades to the existing
SCE system that would result in 275 MW of additional latent system capacity. Under
the 275 MW Early Interconnection option, Pisgah Substation would be expanded
adjacent to the existing substation, one to two new 220 kV structures would be
constructed to support the gen-tie from the Calico Solar Project into Pisgah
Substation, and new telecommunication facilities would be installed within existing
SCE ROWs.

e The 850 MW Full Build-Out Option would include replacement of a 67-mile 220 kV
SCE transmission line with a new 500 kV line, expansion of the Pisgah Substation at
a new location and other telecommunication upgrades to allow for additional
transmission system capacity to support the operation of the full Calico Solar
Project.

Cc.6.8.1 ENVIRONMENTAL SETTING

The environmental setting described herein incorporates both the 275 MW Early
Interconnection and the 850 MW Full Build-Out options. The setting for the 275 MW
Early Interconnection upgrades at the Pisgah Substation and along the telecomm
corridors is included within the larger setting for the project area under the 850 MW Full
Build-Out option.

There are many potential public health concerns that could be associated with
construction and operation of the SCE upgrades. These include health impacts due to
the emissions of air pollutants; health risks from the emissions of air contaminants and
airborne pathogens; exposure to hazards from the handling of wastes, chemicals and
other materials; exposure to electromagnetic fields (EMF) from power transmission; and
safety concerns for workers. EMF is discussed in the Transmission Line Safety and
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Nuisance section of this Staff Assessment/EIS. Small quantities of hazardous or solid
waste may be generated during the construction phase of the proposed upgrades,
which is discussed under Hazardous Materials Management and Waste Management.
Worker safety is discussed in the Worker Safety and Fire Protection section of this
Staff Assessment/EIS.

C.6.8.2 ENVIRONMENTAL IMPACTS

The potential for public exposure to hazardous materials is considered minimal because
waste management plans would be implemented (see SA/EIS sections on Hazardous
Materials Management and Waste Management). Releases from the project in
wastewater streams to the public sewer system are discussed in the section addressing
Soil and Water Resources. Programs to create a safe workplace for project
employees are described in Worker Safety.

A public health issue that is not addressed elsewhere in this Staff Assessment/EIS
would be health risks from the emissions of air contaminants during construction. The
construction activities caused by the SCE upgrades would generate emissions at the
locations of the work along the transmission line and telecommunication ROWs and at
the Pisgah Substation site, as are discussed in the Air Quality section of this Staff
Assessment/EIS. The project would comply with federal, state, and local air quality rules
and regulations. A State Implementation Plan was prepared for the Mohave Desert
Planning Area, which identifies sources of PM10 emissions and identifies control
measures to reduce these emissions. Mitigation measures would be implemented to
reduce the emissions generated during project construction and operation. Following
implementation of mitigation discussed below, the construction of the SCE upgrades
would not likely have a significant adverse impact on air quality in the area. Therefore,
public exposure to air contaminants would not generate a significant public health risk.

C.6.8.3 MITIGATION

The Mojave Desert Air Quality Management District (MDAQMD) is responsible for the
project area and developed the MDAQMD Ozone State Implementation Plan (SIP)
(2004) for inclusion in the 2004 Southeast Desert Modified Ozone State Implementation
Plan (2004 SED SIP). This plan identifies sources of PM10 emissions and mitigation
measures to reduce these emissions. The upgrade projects would be required to comply
with MDAQMD rules and portable equipment rules, which would dictate how the equipment
could be operated. Mitigation measures would be implemented following the MDAQMD
Ozone SIP to reduce the emissions generated during project construction and operation.

In addition, with effective and comprehensive control measures such as those listed in
the Air Quality section of this Staff Assessment/EIS, as well as those recommended for
the proposed Calico Solar Project, dust and equipment exhaust impacts could likely be
reduced to a less than significant level and public exposure to air contaminants would
not create a significant public health and safety risk.

C.6.8.4 CONCLUSION

The construction and structure removal activities associated with all of SCE’s upgrades
would cause emissions due to heavy-duty diesel and gasoline-powered construction
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equipment and fugitive particulate matter (dust) emissions from activity on unpaved
surfaces. With effective and comprehensive control measures such as those recommended
in the Air Quality section of this SSA for the proposed Calico Solar Project and included
in Appendix EE of the AFC, dust and equipment exhaust impacts could likely be reduced
to a less than significant level. As a result, public exposure to air contaminants would
not be expected to generate a significant public health and safety risk.

C.6.9 CUMULATIVE IMPACTS AND MITIGATION

A project may result in a significant adverse cumulative impact where its effects are
cumulatively considerable. "Cumulatively considerable” means that the incremental
effects of an individual project are significant when viewed in connection with the effects
of past projects, the effects of other current projects, and the effects of probable future
projects (California Code Regulation, Title 14, section 15130). NEPA states that
cumulative effects can result from individually minor but collectively significant actions
taking place over a period of time” (40 CFR 81508.7).

C.6.9.1 GEOGRAPHIC EXTENT

Cumulative impacts can occur if implementation of the Calico Solar Project could combine
with those of other local or regional projects. Cumulative impacts would occur locally if
Calico Solar Project impacts combined with impacts of projects located within the same
air basin. Cumulative impacts could also occur as a result of development of some of
the many proposed solar and wind development projects that have been or are expected
to be under consideration by the BLM and the Energy Commission in the near future.
Many of these projects are located within the California Desert Conservation Area, as
well as on BLM land in Nevada and Arizona.

For purposes of the cumulative analysis, the emissions from construction or operation of
the Calico Solar Project could potentially combine with emissions from past, present
and reasonably foreseeable projects to result in adverse health effects to the public.
Cumulative impacts to public health could occur as a result of implementation of the
Calico Solar Project on both a local and regional level. The geographic extent for the
analysis of local cumulative impacts associated with the Calico Solar Project includes
the Mojave Desert Air Basin (MDAB), which contains most of San Bernardino County
and parts of Riverside County and Kern County.

C.6.9.2 CUMULATIVE IMPACT ANALYSIS

Cumulative impacts of the proposed project and other projects within a 6-mile radius
were not evaluated by the applicant. The applicant has stated that there are no current
or future projects within a 6-mile radius that could contribute to a public health
cumulative impact, and therefore no further analysis was conducted (SES 2008a,
Section 5.16.3). Nevertheless, there is a potential for substantial future development in
the project area and throughout the southern California desert region, as indicated by
the list of planed projects within a 10-mile radius (provided by the applicant), which
includes several energy generating projects employing solar or wind technologies (SES
2008a, Table 5.18-3). Staff has analyzed the public health and safety effects of existing
and foreseeable projects listed in the Cumulative Impacts section of the AFC (SES 2008a,
Section 5.18) as follows.
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C.6.9.3 LOCAL PROJECTS

The maximum cancer risk for emissions from the Calico Solar Project (calculated by
staff) is 2.7 in one million at the point of maximum impact located at the project
fenceline. The maximum impact location occurs where pollutant concentrations from the
Calico Solar Project would theoretically be the highest. Even at this location, staff does
not expect any significant change in lifetime risk to any person, and the increase does
not represent any real contribution to the average lifetime cancer incidence rate due to
all causes (environmental as well as life-style and genetic). Modeled facility-related
residential risks are lower at more distant locations, and actual risks are expected to be
much lower since worst-case estimates are based on conservative assumptions and
thus overstate the true magnitude of the risk expected. Therefore, staff does not
consider the incremental impact of the additional risk posed by the Calico Solar Project
to be either individually or cumulatively significant.

C.6.94 REGIONAL PROJECTS

The nature of public health impacts from exposure to materials that could result in
negative health effects combined with the vast area over which the future solar and
wind development projects would be built in southeastern California, southern Nevada,
and western Arizona, as well as the relative isolation of these projects from sensitive
receptors, precludes the potential for impacts of these projects to combine with each
other to result in significant impacts. Any emission from construction of these projects
would be dispersed over these areas and would not be expected to result in chronic
health problems to sensitive receptors. Operation of the future solar and wind energy
projects would result in negligible emissions, mostly related to worker vehicles and
maintenance trucks, therefore, operation of these future projects would not result in
negative regional health effects.

C.6.9.5 CUMULATIVE IMPACT CONCLUSION

Public health impacts of the Calico Solar Project would not combine with impacts of any
past, present, or reasonably foreseeable projects to result in cumulatively considerable

local or regional impacts. Therefore, no mitigation is recommended to address potential
cumulative project impacts.

C.6.10 COMPLIANCE WITH LORS

Staff has considered the minority population as identified in Socioeconomics Figure 1
in its impact analysis and has found no potential significant adverse impacts for any
receptors, including environmental justice populations. In arriving at this conclusion,
staff notes that its analysis complies with all directives and guidelines from the Cal/EPA
Office of Environmental Health Hazard Assessment and the California Air Resources
Board. Staff's assessment is biased toward the protection of public health and takes into
account the most sensitive individuals in the population. Using extremely conservative
(health-protective) exposure and toxicity assumptions, staff's analysis demonstrates that
members of the public potentially exposed to toxic air contaminant emissions of this
project—including sensitive receptors such as the elderly, infants, and people with pre-
existing medical conditions—will not experience any significant chronic or cancer health
risk as a result of that exposure. Staff believes that it incorporated every conservative
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assumption called for by state and federal agencies responsible for establishing
methods for analyzing public health impacts. The results of that analysis indicate that
there would be no direct or cumulative significant public health and safety impact to any
population in the area. Therefore, given the absence of any significant health impacts,
there are no disparate health impacts and there are no environmental justice issues
associated with Public Health and Safety.

Staff concludes that construction and operation of the Calico Solar Project will be in
compliance with all applicable LORS regarding long-term and short-term project impacts
in the area of Public Health and Safety.

C.6.11 NOTEWORTHY PUBLIC BENEFITS

It is noteworthy that a solar electric generating facility such as the proposed Calico Solar
Project would emit significantly less TACs to the environment than other energy sources
available in California such as natural gas or biomass, thereby reducing the health risks
that would otherwise occur with these non-renewable energy sources. At the same time,
the proposed Calico Solar Project would provide much needed electrical power to
California residences and businesses, and will contribute to electric reliability. Electrical
power is not only necessary to maintain a functioning society, but it also benefits many
individuals who rely on powered equipment for their health (such as dialysis equipment
and temperature control equipment). For example, it is documented that during heat
waves in which elevated air-conditioning use causes an electrical blackout,
hospitalizations and deaths due to heat stroke are increased.

C.6.12 FACILITY CLOSURE

Closure of the proposed Calico Solar Project (temporary or permanent) would follow a
closure plan prepared by the applicant and designed to minimize public health and
environmental impacts. Permanent closure would presumably occur 40 years after the
start of operation unless the project remains economically viable. Decommissioning
procedures would be consistent with all applicable LORS and would be submitted to the
Energy Commission for approval before implementation (SES 2008a, Section 3.12.3).
Staff expects that impacts to public health from the closure and decommissioning
process would represent a fraction of the impacts associated with the construction or
operation of the proposed Calico Solar Project.

Therefore based on staff's analysis for the construction and operation phases of this
project, staff concludes that public health-related impacts from closure and
decommissioning of the Calico Solar Project would be insignificant.

C.6.13 RESPONSE TO PUBLIC AND AGENCY COMMENTS

Staff received comments from the applicant on the Public Health and Safety section of
the SA/DEIS. Staff's responses to the applicant’s April 14, 2010 comments are outlined
below and have been incorporated in the appropriate areas of this section. Specific
Final Environmental Impact Statement (FIES)-related comments will be responded to by
the BLM in the FEIS for this project.
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General Applicant Comment:

The discussion and conclusions seem appropriate for the Calico Solar Project, with one
exception described below. Energy Commission Staff review of the applicant’'s Health
Risk Assessment (HRA) modeling files seemed to leave them with some confusion
about the analysis. Hopefully the following will clarify any uncertainty regarding the HRA
conducted to analyze the operational Emissions. All Project-related operational diesel
particulate matter emissions and TAC emissions from gasoline vehicles were included
in the HRA. The diesel particulate matter emission sources included the stationary
emergency generator and the diesel delivery trucks. The gasoline vehicles included the
wash and LRU vehicles, security, staff and visitor vehicles. In the Responses to the Data
Requests submitted in August 2009, Table DR 111a outlined the hourly and annual
emissions that were included in the HRA. In the HRA modeling, the total vehicle related
project emissions were spread across a number of point sources representing each type
of vehicle. The number of sources in the model did not necessarily match the number of
each vehicle type. It was determined that sufficient accuracy in the HRA was obtained
with fewer sources, thus speeding the computational time. Although the number of
vehicle type sources in the model did not match the anticipated number of vehicles for
the project, all vehicle-related emissions were evenly distributed among the model
sources. The annual emission rates for the mobile sources entered into the HARP
model in pounds per year were entered incorrectly. The annual emissions presented in
Table DR111a were correct, but unfortunately these did not get transferred correctly to
the HARP model. Energy Commission Staff re-ran the HARP model with estimated
annual emissions for the mobile sources. They noted that for some sources these
annual emissions might be overestimated, and this is the case for the diesel delivery
trucks. Using the Energy Commission technique for estimating the annual emissions for
the HARP model, the diesel delivery trucks annual emissions are overestimated by a
factor of 5.8. This overestimation in diesel delivery trucks annual emissions causes the
cancer risk and the chronic noncancer health index to be overestimated, since Tables 8
and 9 show that the diesel delivery trucks contribute the most to these health risks.
Although these risks may be overestimated, they are below the significance levels, thus
the project will not cause a significant impact to human health.

Response: As reflected in the applicant's comments, the diesel-related were
conservatively calculated to avoid underestimation of the real risk. Since the resulting
estimate is still below the significance levels, staff is more confident that the real diesel-
related risk would be below staff’'s significance level.

Comment: On page C.6-12 of the SA/DEIS, staff states, “Construction of the Calico
Solar Project is anticipated to take place over a period of 48 months.” Please note that
construction impacts analyzed in the Responses to Data Requests submitted in August
2009 were based on a 41 month duration.

Response: Staff notes the differences in the two noted exposure periods. Given the
types of long-term effects of concern, the differences in the cited exposure durations
would not significantly influence staff’'s conclusions regarding the significance of the
health risks of concern. Staff left the 48 months in their analysis to be conservative and
to cover any slip in construction duration.
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Comment: On page C.6-13 of the SA/DEIS, “Staff concludes that, while standard
procedures were followed in the applicant’s analysis, two sources of uncertainty exist for
which further clarification is necessary: The difference in the number of vehicles to be
used at the facility versus the number of vehicles modeled. The use of average annual
emission rates in the HARP modeling that are lower than the peak hourly rates.”

Please see the discussion in the general comments section above that addresses Staff's
concerns.

Response: Given the applicant’s clarification regarding the total sources of the vehicular
emissions of potential concern, staff is in agreement with the applicant about the
appropriateness of their accounting for the vehicle-related impacts..

Comment: On page C.6-14 of the SA/DEIS, Vehicle requirements for operations and
maintenance are listed on page 144 of the August 2009 responses to data requests and
include the following:

e 50 gasoline wash vehicles for cleaning solar reflector mirrors
e 28 gasoline LRU (line replacement unit) maintenance trucks

e 7 gasoline/hybrid staff and security trucks

e 120 staff cars, 5 vanpool vehicles, 10 visitor cars (all gasoline)
e 7 diesel delivery trucks

The summary from the Responses to Data Requests, August 2009 also included 16
propane forklifts.

Response: The propane forklifts have been added to the list.

Comment: On page C.6-15 of the SA/DEIS, staff states, “It is not clear in the report why
the number of vehicles modeled differs from the number of vehicles listed for the facility,
leading to uncertainty as to whether all mobile sources were included in the modeling of
emissions from facility operations.”

No mobile source emissions were omitted from the HRA modeling. The total vehicle
emissions were divided by the number of sources in the model, not the number of
vehicles associated with the project. The number of sources in the model was selected
to ensure that project related emissions were appropriately distributed across the site. It
was determined that more than doubling the mobile sources in the model would not add
accuracy to the HRA, it would only add to the model computational time.

Response: Given the applicant’s clarification regarding the total sources of the vehicular
emissions of potential concern, staff is in agreement with the applicant about the
appropriateness of their accounting for the vehicle-related impacts.

Comment: On page C.6-15 of the SA/DEIS, staff states, “Emission factors obtained
from the August 2009 responses to data requests (Table DR-111a) are listed in Public
Health Table 4. In staff's examination of the HARP modeling files provided by the
applicant, it was noted that annual emissions values used are much lower than maximum
1-hour emissions values, as seen in Public Health Table 5. It is not possible, of course,
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for annual emissions to be lower than 1- hour emissions and this is contrary to the values
reported in Table DR-111a, in which the annual emissions are much higher than the
1-hour emissions, as expected. This leads to the supposition that the average annual
emission values used in the applicant's HARP modeling are mistaken.”

The annual emissions presented in Table 5, which were from the HARP modeling, were
incorrectly transposed from Table DR111a into the model, see general comment
discussion.

Response: Staff notes the inaccurate use of emissions data from the noted Data
Response.

Comment: On page C.6-15 of the SA/DEIS, staff states, “Staff conducted additional
HARP modeling in which the 1-hour emissions reported in the HARP files for each
mobile source were multiplied by a factor of 2,880 hours/year, which assumes operation
of vehicles for 8 hours/day, 30 days/month for 12 months/year which is the rate at which
the washing and LRU vehicles are expected to operate (source: page 144 of the August
2009 responses to data requests).”

Staff acknowledges that this technique for estimating the annual emissions may
overestimate some sources; however, the overestimation of the emissions from the
diesel delivery trucks is a factor of 5.8. This has a significant effect on the results of the
HRA. Tables 8 and 9 show the contributions to cancer risk by individual substances
from each source, in these tables the main contributor to the cancer risk are the diesel
delivery trucks. Therefore the cancer risk predicted by staff appears to be too high,
solely from the overestimation of emissions.

Response: As previously noted, the potential risk from project operations is conservatively
calculated to avoid underestimation of the real risk. Since staff’s calculated risk is still
below staff’s significance level, staff is more confident in its conclusion regarding the
potential risks in question.

C.6.14 PROPOSED CONDITIONS OF CERTIFICATION/MITIGATION
MEASURES

No conditions of certification or mitigation measures are proposed.

C.6.15 CONCLUSIONS

Staff has analyzed potential public health risks associated with construction and operation
of the Calico Solar Project and does not expect any significant adverse cancer or long-
term health effects to any members of the public, including low income and minority
populations, from project toxic emissions. Staff also concludes that its analysis of
potential health impacts from the proposed Calico Solar Project uses a conservative
health-protective methodology that accounts for impacts to the most sensitive individuals
in a given population, including newborns and infants. According to the results of staff's
health risk assessment, emissions from Calico Solar Project would not contribute
significantly or cumulatively to morbidity or mortality in any age or ethnic group residing
in the project area.
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C.7 —HYDROLOGY, WATER USE AND WATER QUALITY
(SOIL AND WATER RESOURCEYS)

Testimony of Casey Weaver, Gus Yates, John Fio and Steve Allen

C71 SUMMARY OF CONCLUSIONS

Based on the information provided to date, staff has determined that construction,
operation, and decommissioning of the proposed Calico Solar (formerly known as the
Stirling Energy Systems Solar One) Project could potentially impact soil and water
resources. Where potential impacts have been identified, staff has proposed mitigation
measures to reduce identified impacts to levels that are less than significant. The
mitigation measures, as well as measures needed to ensure conformity with applicable
laws, ordinances, regulations and standards, are included as conditions of certification.
Staff's conclusions, based on analysis of the information submitted to date, are as
follows:

1. The proposed project would be located in the Mojave Desert of San Bernardino
County in an area characterized by braided stream channels, flash flooding, alluvial
fan conditions, low rainfall, sparse vegetation, and the potential for wind erosion/
deposition.

2. The project proposes to place 34,000 solar dishes, known as SunCatchers, on
individual pole foundations within areas known to be subject to flash flooding and
erosion. Project-related changes to the braided and alluvial fan stream hydraulic
conditions could result in on-site erosion, stream bed degradation or aggradation,
and erosion and sediment deposition impacts to adjacent land. SunCatchers within
the stream courses could be subject to destabilization by stream scour. Impacts to
soils related to wind erosion and runoff-borne erosion are potentially significant, as
are impacts to surface water quality from sedimentation and the introduction of
foreign materials, including potential contaminants, to the project area. Compliance
with laws, ordinances, regulations and standards and Conditions of Certification
SOIL&WATER-1, SOIL&WATER-2, SOIL&WATER-3 and SOIL&WATER-5 will
mitigate these potential impacts to a level less than significant.

3. The applicant completed a hydrologic study and hydraulic modeling of the major
stream channels on the project site. The applicant has proposed the construction of
large debris basins in channels upstream of the proposed solar array. The most
recently-submitted design indicates that dams will be constructed to temporarily
retain flows in the basins. The applicant has not submitted the comprehensive detall
that staff needs to analyze the ability of the basins to retain maximum flows and
protect the project from flooding. As a result, staff has recommended adoption of
Conditions of Certification GEO-2 and -3, which contain performance standards that
ensure that the design of the debris basin dams will comply with current engineering
practices and existing regulations, and prevent significant impacts. However, any
proposed design must comply with requirements set forth in Conditions of
Certification SOIL&WATER-1, -2, -3 and -8, which will ensure that no adverse
impacts due to flooding will occur.

4. Basins or other forms of flood protection have not been addressed for the three
drainages that traverse private property near the center of the project and enter the

July 2010 C.7-1 SOIL AND WATER RESOURCES



proposed solar array. Impacts due to flooding in these areas are potentially
significant without adequate mitigation. This leaves portions of the project subject to
significant adverse impact due to flooding. Any proposed designs to mitigate these
potential flood-related impacts must comply with requirements set forth in Conditions
of Certification SOIL&WATER-1, -2, -3 and -8, which will ensure that no adverse
impacts due to flooding will occur.

5. The applicant’s Draft Drainage, Erosion, and Sedimentation Control Plan may
mitigate the potential on site project-related storm water and sediment impacts.
However, the calculations and assumptions used to evaluate potential storm water
and sedimentation impacts in the Draft Plan are imprecise and have limitations and
uncertainties associated with them such that the magnitude of potential impacts that
could occur cannot be determined precisely. As a result, staff drafted Conditions of
Certification SOIL&WATER-1, -2, and -3 to define specific methods of design
analysis, development of best management practices, and monitoring and reporting
procedures to mitigate impacts related to flooding, erosion, sedimentation, and
stream morphological changes.

6. The applicant has not provided information necessary to complete development of
requirements for dredge and fill in waters of the State. Compliance with LORS,
particularly the Clean Water Act requirements, will insure no adverse impacts to
waters of the State. In addition, staff drafted Conditions of Certification
SOIL&WATER-1, -2, and -3 to define specific methods of design analysis,
development of best management practices, and monitoring and reporting
procedures to mitigate impacts related to flooding, erosion, sedimentation, and
stream morphological changes.

7. Surface water and groundwater quality could be affected by construction activities
and ongoing operational activities on the project site including mirror washing,
vehicle use and fueling, storage of oils and chemicals, the proposed septic and
leach field system for sanitary wastes, and wastes generated from the water
treatment system. These impacts are potentially significant. Conditions of
Certification SOIL&WATER-1, -2, -3 and -5 will mitigate these potential impacts to a
level less than significant. The applicant has not provided information necessary to
complete development of requirements for discharges of brine waters to evaporation
ponds or sanitary septic systems. However, staff has identified performance
standards that will ensure no significant adverse impacts will occur, and included
these performance standards in Conditions of Certification SOIL&WATER-2 and -3
and Soil and Water Appendix B.

8. There is uncertainty in the long-term reliability of the proposed water supply.
Condition of Certification SOIL&WATER-9 is proposed to provide water
conservation and plans for an alternative supply, if necessary, to ensure power
plant and potable water demands are met for the project.

9. Dust control (during both construction and operation) and mirror washing (during
operation) will comprise the primary water uses for the project. Daily maximum water
use is estimated to be 43.7gallons per minute (gpm) during construction and 69.8
gpm during operation (maximum annual construction and operational water use is
142.4 acre feet per year (AFY) and 20.4 AFY, respectively). Condition of
Certification SOIL&WATER-4 ensures groundwater storage depletion and water
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level declines due to project groundwater use are less than significant by limiting
annual construction water use to 145 AF and annual operational water use to 21 AF.

10. Water budget estimates and simulated drawdown due to proposed project pumping
indicate groundwater storage depletion and water level declines will be less than
significant. Condition of Certification SOIL&WATER-4 limits annual groundwater use
during construction and project operations. Condition of Certification
SOIL&WATER-7 shall confirm these findings by requiring groundwater level
monitoring and reporting to document pre-project groundwater conditions and
measure changes that occur as a result of groundwater use for project construction
and operations.

11.Waste water will be generated as a byproduct of water treatment processes,
equipment maintenance and from sanitary practices. Conditions of Certification
SOIL&WATER-2 and -5 are proposed by staff to ensure impacts caused by
generation and disposal of wastewater would be less than significant.

12.The proposed project would use air-cooled radiators fitted on each individual engine
for heat rejection. Use of this technology would substantially reduce potential water
use and is consistent with Energy Commission water policy.

C.7.2 INTRODUCTION

This section analyzes potential impacts to soil and water resources from the construction
and operation of the proposed Calico Solar Project. The analysis specifically focuses on
the potential for the Calico Solar Project to:

e cause accelerated wind or water erosion or sedimentation;
e exacerbate flood conditions in the vicinity of the project;

e adversely affect surface or groundwater supplies;

e degrade surface or groundwater quality; and,

e comply with all applicable laws, ordinances, regulations, and standards (LORS) and
state policies.

Where the potential for significant adverse impacts is identified, staff has proposed
mitigation measures to reduce the significance of the impacts, if possible, and has
recommended conditions of certification.

C.7.3 METHODOLOGY AND THRESHOLDS FOR DETERMINING
ENVIRONMENTAL CONSEQUENCES

The most significant potential impacts due to project development are typically those
leading to soil erosion, flooding, or depletion or degradation of water resources. Thresholds
for determining significance in this document are based on Appendix G of the California
Environmental Quality Act (CEQA) Guidelines (CCR 2006).

Soils, hydrology and water resources impacts would be considered significant if the
proposed project results in the effects listed below:
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violates any water quality standards or waste discharge requirements.

substantially depletes groundwater supplies or interferes substantially with groundwater
recharge such that there would be a net deficit in aquifer volume or a lowering of the
local groundwater table level (e.g., the production rate of pre-existing nearby wells
would drop to a level which would not support existing land uses or planned uses for
which permits have been granted).

substantially alters the existing drainage pattern of the site or area, including through
the alteration of the course of a stream or river, in a manner which would result in
substantial erosion or siltation onsite/offsite.

substantially alters the existing drainage pattern of the site or area, including through
the alteration of the course of a stream or river, or substantially increase the rate or
amount of surface runoff in a manner which would result in flooding onsite/offsite.

creates or contributes runoff water which would exceed the capacity of existing or
planned stormwater drainage systems or provide substantial additional sources of
polluted runoff.

otherwise substantially degrades surface water or groundwater quality.

places structures within a 100-year flood hazard area as mapped on a federal Flood
Hazard Boundary or Flood Insurance Rate Map or other flood hazard delineation map.

exposes people or structures to a significant risk of loss, injury or death involving
flooding, including flooding as a result of the failure of a levee or dam.

Staff believes that soil erosion and flooding impacts, which are described below, are the
most potentially significant impacts associated with the proposed project.

The project will cause erosion of the project site and deposition of sediment into waters
of the State. Portions of the site will largely be barren soil when constructed. Barren
soil is subject to erosion by wind and water. Application of soil stabilizers and
adherence to best management practices (BMPs) would reduce surface soil erosion
and sedimentation impacts to less than significant levels.

There could be flooding of the project site, as designed and constructed, and
redirection of flood flows. Foundation elements (driven hollow poles) designed to
support the SunCatchers are proposed to be installed within existing drainage
channels. The volume of the foundation elements will decrease the capacity of the
existing channel to contain flood flows. Adherence to the Conditions of Certification
regarding the construction and maintenance of the foundation elements within the
active channels will reduce the potential impacts to less than significant levels.

Dams will be constructed across drainages to create flood control basins designed
to prevent flooding of the project site while allowing low flow discharges to pass
sediment and water across the project. Adherence to the Conditions of Certification
regarding the construction and maintenance of the flood control basins will reduce
the potential impacts to less than significant levels.

Basins or other form of flood protection have not been addressed for the three
drainages that traverse private property near the center of the project and enter the
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proposed solar array. Impacts due to flooding in these areas are potentially
significant without adequate mitigation.

C.73.1

LAWS, ORDINANCES, REGULATIONS, AND STANDARDS

The following federal, state, and local environmental LORS are applicable to the Calico
Solar Project. Because these LORS address management of soil and water resources
in a manner that protects human health and the environment, the project’'s compliance
with these LORS is a major component of staff's determination regarding the
significance and acceptability of the Calico Solar Project.

Soil & Water Table 1

Laws, Ordinances, Regulations, and Standards

Federal LORS

Clean Water Act (33
U.S.C. Section 1257 et

seq.)

The Clean Water Act (CWA) (33 USC § 1257 et seq.) requires states to
set standards to protect water quality, which includes regulation of storm
water and wastewater discharges during construction and operation of a
facility. California established its regulations to comply with the CWA under
the Porter-Cologne Water Quality Control Act of 1967.

The CWA also establishes protection of navigable waters through Section
401 and 404. Section 404 permitting and. Section 401 certification through
the Army Corps of Engineers and Regional Water Quality Control Board
(RWQCB) is required if there are potential impacts to surface waters of the
State and/or Waters of the United States, such as perennial and
ephemeral drainages, streams, washes, ponds, pools, and wetlands. The
Army Corps and RWQCB can require impacts to these waters to be
quantified and mitigated.

Resource Conservation
and Recovery Act, 40
CFR Part 260 et seq.

The Resource Conservation Recovery Act (RCRA) is a comprehensive
body of regulations that give U.S. EPA the authority to control hazardous
waste from the "cradle-to-grave.” This includes the generation,
transportation, treatment, storage, and disposal of hazardous waste.
RCRA also sets forth a framework for the management of non-hazardous
solid wastes.

State LORS

California Constitution,
Article X, Section 2

This section requires that the water resources of the State be put to
beneficial use to the fullest extent possible and states that the waste,
unreasonable use or unreasonable method of use of water is prohibited.

The Porter-Cologne
Water Quality Control Act
of 1967, Water Code Sec
13000 et seq.

Requires the State Water Resources Control Board (SWRCB) and the
nine RWQCBSs to adopt water quality criteria to protect state waters. Those
regulations require that the RWQCBSs issue Waste Discharge
Requirements specifying conditions for protection of water quality as
applicable. Section 13000 also states that the State must be prepared to
exercise its full power and jurisdiction to protect the quality of the waters of
the State from degradation.

California Water Code
Section 13050

Defines “waters of the State.”
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California Water Code
Section 13240, 13241,
13242, 13243, & Water
Quality Control Plan for
the Lahontan Region
(Basin Plan)

The Basin Plan establishes water quality objectives that protect the
beneficial uses of surface water and groundwater in the Region. The Basin
Plan describes implementation plans and other control measures designed
to ensure compliance with statewide plans and policies and provides
comprehensive water quality planning. The following chapters are
applicable to determining appropriate control measures and cleanup levels
to protect beneficial uses and to meet the water quality objectives:

Chapter 2, Present and Potential Beneficial Uses; Chapter 3, Water
Quality Objectives, and the sections of Chapter 4, Implementation, entitled
“Requirements for Site Investigation and Remediation,” “Cleanup Levels,”
“Risk Assessment,” “Stormwater Problems and Control Measures,”
Erosion and Sedimentation,” “Solid and Liquid Waste Disposal to Land,”
and “Groundwater Protection and Management.”

California Water Code
Section 13260

Requires filing, with the appropriate RWQCB, a report of waste discharge
that could affect the water quality of the state unless the requirement is
waived pursuant to Water Code section 13269.

California Code of
Regulations, Title 23,
Division 3, Chapter 30

This chapter requires the submission of analytical test results and other
monitoring information electronically over the internet to the SWRCB'’s
Geotracker database.

State Water Resources
Control Board General
Permit CAS000002.

The SWRCB regulates storm water discharges associated with
construction projects affecting areas greater than or equal to 1 acre to
protect state waters. Under General Permit CAS000002, the SWRCB has
issued a National Pollutant Discharge Elimination System (NPDES)
General Permit for storm water discharges associated with construction
activity. Projects can qualify under this permit if specific criteria are met
and an acceptable Storm Water Pollution Prevention Plan (SWPPP) is
prepared and implemented after notifying the SWRCB with a Notice of
Intent.

State Water Resources
Control Board
2003-003-DWQ

This general permit applies to the discharge of water to land that has a low
threat to water quality. Categories of low threat discharges include piping
hydrostatic test water.

California Code of
Regulations, Title 22

Title 22, Division 4, Chapter 15 specifies Primary and Secondary Drinking
Water Standards in terms of Maximum Contaminant Levels (MCLs). These
MCLs include total dissolved solids (TDS) ranging from a recommended
level of 500 milligrams per liter (mg/l), an upper level of 1,000 mg/l and a
short term level of 1,500 mg/l. Other water quality MCLs are also specified,
in addition to MCLS specified for heavy metals and chemical compounds.

California Code of
Regulations, Title 23

Title 23, Division 3, Chapter 15 applies to waste discharges to land and
requires the Regional Board issue Waste Discharge Requirements
specifying conditions for protection of water quality as applicable.

California Water Code
Section 6000 to 6004.5
and 6025.5, Division of
Safety of Dams

Dams and reservoirs are defined in the California Water Code Sections
6002, 6003, and 6004. Certain exemptions are included in Sections 6004
and 6025. All dams under these definitions are subject to State
supervision unless they are owned and operated by the United States and
assures that the ponds have been constructed and operated to standards
adequate to protect life and property, and provides that the city, county,
district, or other agency shall supervise and regulate the design,
construction, operation, enlargement, replacement, and removal of the
ponds after the effective date of the resolution.

California Code of
Regulations, Title 23,
Division 2, Chapter 1,
Article 303, Water Rights

This Article requires evidence that the developer has appropriate Water
Rights before a construction or enlargement application can be approved.
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California Water Code
Section 10910

SB 610 and SB 221 are companion measures which require specific large
development projects provide city and county decision-makers detailed
water availability information prior to their consideration for approval. The
statute also requires that this information be included in the administrative
record that serves as the evidentiary basis for the city’s or county’s
approval action on such projects. Under SB 610 water assessments must
be furnished to local governments for inclusion in any environmental
documentation for certain projects (as defined in Water Code 10912 [a])
subject to the California Environmental Quality Act. The assessment is
required to include an identification of existing water supply entitlements,
water rights, or water service contracts relevant to the identified water
supply for the proposed project and water received in prior years pursuant
to those entitlements, rights, and contracts. The assessment includes
discussion of the total projected water supplies available during normal,
single dry, and multiple dry water years during a 20-year projection, and
whether these supplies meet the projected water demand associated with
the proposed project in addition to existing and planned future uses,
including residential and non-residential water uses.

The California Safe
Drinking Water and Toxic
Enforcement Act

The California Health & Safety Code Section 25249.5 et seq. prohibits
actions contaminating drinking water with chemicals known to cause
cancer or possessing reproductive toxicity. The RWQCB administers the
requirements of the Act.

Local LORS

County of San Bernardino
General Plan and
Development Code

Grading in San Bernardino County is subject to terms and conditions of
San Bernardino County’s General Plan, Development Code and California
Building Code, based upon the 2006 International Building Code. Although
the proposed site is located on federal land, county regulations for public
health and safety are considered to be applicable to the project. If a county
grading permit is required, the grading plan would need to be completed in
compliance with San Bernardino County’s General Plan and Development
Code.

California Safe Drinking
Water Act and San
Bernardino County Code
Title 3, Division 3,
Chapter 6, Public Water
Supply Systems

Requires public water systems to obtain a Domestic Water Supply Permit.
The California Safe Drinking Water Act requires public water systems to
obtain a Domestic Water Supply Permit. Public water systems are defined
as a system for the provision of water for human consumption through
pipes or other constructed conveyances that has 15 or more service
connections or regularly serves at least 25 individuals daily at least 60
days out the year. California Department of Public Health (CDPH)
administers the Domestic Water Supply Permit program, and has
delegated issuance of Domestic Water Supply Permits for smaller public
water systems in San Bernardino County to the County. Under the San
Bernardino County Code Title 3, 5.15-6 Division 3, Chapter 6, Public
Water Supply Systems, the County Department of Environmental Services
monitors and enforces all applicable laws and orders for public water
systems with less than 200 service connections. The proposed project
would likely be considered a non-transient, non-community water system.
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San Bernardino County
Title 3, Division 3,
Chapter 6,Article 5,
Desert Groundwater
Management

To help protect water resources in unregulated portions of the desert while
not precluding its use, the County adopted this article. This article requires
a permit to locate, construct, operate, or maintain a new groundwater well
within the unincorporated, unadjudicated desert region of San Bernardino
County. California Environmental Quality Act (CEQA) compliance must be
completed prior to issuance of a permit, and groundwater management,
mitigation, and monitoring may be required as a condition of the permit.
The ordinance states that it does not apply to “groundwater wells located
on Federal lands unless otherwise specified by inter-agency agreement.”
The BLM and County entered into a Memorandum of understanding
(MOU) that provides that the BLM will require conformance with this code
for all projects proposing to use groundwater from beneath public lands.

San Bernardino County
Development Code
Section 82.13.080, Soll
Erosion and Sediment
Control Plans/Permits

Section 82.13.080 establishes regulations and procedures to control
human existing and potential induced accelerated erosion. Elements of
this ordinance include project planning, preparation of Soil Erosion and
Sediment Control Plans, runoff control, land clearing, and winter
operations.

San Bernardino County
Municipal Stormwater
Permit

The current Permit, Order No. R8-2010-0036 adopted January 29, 2010,,
outlines a schedule of monitoring requirements, best management
practices, and conditions designed to promote the reduction of pollutants
in stormwater discharges.

San Bernardino County
Ordinance Code, Title 3,
Division 3, Chapter 8,
Waste Management,
Article 5, Liquid Waste
Disposal

This ordinance requires the following compliance for all liquid waste
disposal systems: (1) compliance with applicable portions of the Uniform
Plumbing Code and the San Bernardino County Department of
Environmental Health (DEHS) standards; (2) approval by the DEHS and
building authority with jurisdiction over the system; or (3) for alternative
systems, approval by the DEHS, the appropriate building official of this
jurisdiction, and the appropriate California RWQCB.

San Bernardino County
Ordinance Code, Title 6,
Division 3, Chapter 3,

Uniform Plumbing Code

This ordinance describes the installation and inspection requirements for
locating disposal/leach fields and seepage pits.

State Policies and Guidance

Integrated Energy Policy
Report (Public Resources
Code, Div. 15, Section
25300 et seq.)

In the 2003 Integrated Energy Policy Report (IEPR), consistent with
SWRCB Policy 75-58 and the Warren-Alquist Act, the Energy Commission
adopted a policy stating they will approve the use of fresh water for cooling
purposes by power plants only where alternative water supply sources and
alternative cooling technologies are shown to be “environmentally
undesirable” or “economically unsound.”

State Water Resources
Control Board Res.
No. 68-16

The “Antidegradation Policy” mandates that: 1) existing high quality waters
of the State are maintained until it is demonstrated that any change in
quality will be consistent with maximum benefit to the people of the State,
will not unreasonable affect present and anticipated beneficial uses, and
will not result in waste quality less than adopted policies; and 2) requires
that any activity which produces or may produce a waste or increased
volume or concentration of waste and which discharges or proposes to
discharge to existing high quality waters, must meet waste discharge
requirements which will result in the best practicable treatment or control
of the discharge necessary to assure that: a) a pollution or nuisance will
not occur and b) the highest water quality consistent with maximum benefit
to the people of the State will be maintained.
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State Water Resources The principal policy of the SWRCB that addresses the specific siting of
Control Board Res. 75-58 | energy facilities is the Water Quality Control Policy on the Use and
Disposal of Inland Waters Used for Power Plant Cooling (adopted by the
Board on June 19, 1976, by Resolution 75-58). This policy states that use
of fresh inland waters should only be used for power plant cooling if other
sources or other methods of cooling would be environmentally undesirable
or economically unsound.

State Water Resources States that all groundwater and surface water of the State are considered
Control Board Res. to be suitable for municipal or domestic water supply with the exception of
No. 88-63 those waters that meet specified conditions.

State Water Resources Adopts the concept of sustainability as a core value for State Water Board
Control Board Res. programs and directs its incorporation in all future policies, guidelines, and
2005-0006 regulatory actions.

State Water Resources Requires sustainable water resources management such as low impact
Control Board Res. development (LID) and climate change considerations, in all future
2008-0030 policies, guidelines, and regulatory actions. Directs Regional Water Boards

to “aggressively promote measures such as recycled water, conservation
and LID Best Management Practices where appropriate and work with
Dischargers to ensure proposed compliance documents include
appropriate, sustainable water management strategies.”

C.74 PROPOSED PROJECT

C.74.1 SETTING AND EXISTING CONDITIONS

Proposed Project

The proposed Calico Solar Project site is approximately 6,215 acres of undeveloped
land located within the Mojave Desert in the central portion of San Bernardino County.
The site is located approximately 37 miles east of Barstow, California with its southern
boundary adjacent to Interstate 40 (I-40) (Soil and Water Figure 1). Main access to the
project is via north-bound Hector Road, which exits 1-40, enters the southern project
boundary near the center line of the project and travels north for approximately 1 mile,
where it crosses the Burlington North Santa Fe (BNSF) railroad. Secondary access to
the project is attained adjacent to the Pisgah substation. Access to the Pisgah
substation begins on I-40 at the southbound Hector Road off ramp. Southbound Hector
Road ends abruptly at the intersection with old Route 66. Taking east-bound Rte 66
approximately 4 3/4 miles, the road turns north, passes beneath 1-40 and turns west for
approximately 1 mile ending at a northeast heading dirt road that leads to the Pisgah
substation, approximately ¥ mile northeast of that intersection.

The proposed project would utilize SunCatchers — 40-foot tall Stirling dish technology
developed by the applicant — which track the sun and focus solar energy onto Power
Conversion Units (PCU) (SES 2008f 3-2) to generate electricity. Each PCU consists of a
solar receiver heat exchanger and a closed-cycle, high-efficiency Solar Stirling Engine
specifically designed to convert solar power to rotary power via a thermal conversion
process. The engine drives an electrical generator to produce grid-quality electricity.

Phase | would be limited to 275 MW, with the remaining 575 MW as part of Phase II.
There would be one laydown area located within the main services complex area
occupying approximately 10 acres. In addition, the project may also have within the
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main services complex a 15 acre construction laydown staging area. In addition to the

proposed Calico Solar Project site and construction areas, there are other features and
facilities associated with the proposed project (the majority of which are located on the
proposed project site or construction laydown area), including:

e Approximately 34,000 SunCatchers and associated equipment and infrastructure
within a fenced boundary;

e An onsite, 52 acre main services complex located in the northern portion of the
Phase | section of the project site for administration and maintenance activities. The
complex would include buildings, parking and access roads (SES 2008f page 3-62
and Figure 3-4). The complex would include three SunCatcher assembly buildings,
administrative offices, operations control room, maintenance facilities, parking and
access roads and a water treatment complex that would include a water treatment
structure, raw water storage tank, demineralized water storage tank, basins and a
potable water tank;

e An onsite hydrogen generation system;

e An onsite, 2.8-acre, 850-MW Substation that would deliver the generated electrical
power to the existing Pisgah Substation, located generally in the south east corner of
the site;

e Twelve to fifteen electrical transmission towers approximately 100 feet high that
would be constructed to convey the electricity from the onsite substation to the
Pisgah substation;

e Approximately 50 miles of underground 34.5 kV cable;
e Approximately 650 miles of 600V cable;

e Approximately 500 miles of paved and unpaved roads;
e Underground water pipeline;

e Underground hydrogen supply pipelines; and,

e A groundwater well with underground water conveyance piping from the well to the
Main Services Complex.

Project, Site, and Vicinity Setting

The proposed project site is located in the central portion of San Bernardino County.
The surrounding area consists of undeveloped desert land with small rural communities
in the vicinity. The City of Barstow is located approximately 37 miles northwest of the
project, the ghost town of Calico is located approximately 25 miles northwest of the
project, the town of Bagdad is located approximately 36 miles southeast of the project
and the town of Amboy is located approximately 42 miles southeast of the project.

Climate

The Calico Solar Project site is located in the Mojave Desert in southeastern California.
The area is classified as a high desert climate characterized by low precipitation, hot
summers, mild to cold winters, low humidity and strong temperature inversions. It is
separated from the coastal regions by the San Gabriel and San Bernardino mountain
ranges to the south and the Tehachapi Mountains to the west. The area’s climatic
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conditions are strongly influenced by the large scale sinking and warming of air in the
semi-permanent subtropical high pressure center over the eastern Pacific Ocean. This
sinking air coupled with the site’s distance from the ocean and its location in the rain
shadow of surrounding mountains severely limits precipitation in the site vicinity.

Temperature and precipitation have been measured at Barstow Daggett Airport since
1948. These data indicate that the hottest month is July with the highest mean annual
temperature of 104.2 degrees Fahrenheit (°F) and lowest mean annual temperature of
73.2 °F. The coldest month is January with the highest mean annual temperature of
60.6 °F and lowest mean annual temperature of 35.9 °F.

Most of the area’s precipitation occurs during the winter season, which is largely
responsible for the average precipitation of approximately 4 inches. During summer
months, rain is scarce, and relative humidity is very low.

The area is often windy, typical of a desert environment. The prevailing wind is from the
west or west-southwest, and is generally stronger during summer than winter.

Groundwater

Lavic Valley

The project site lies within the Lavic Valley Groundwater Basin. The basin is approxi-
mately 159 square miles in area and is bounded by nonwater-bearing rocks of the Cady
Mountains on the north and east, of the Bullion Mountains on the south and east, of the
Lava Bed Mountains on the southwest, and by the Pisgah fault on the west. Parts of the
eastern and northern boundaries are drainage divides. The southern part of this basin
lies within the Twentynine Palms Marine Corps Base.

In the northern part of the basin—including the project site—surface drainage is
westward toward the Mojave River. In the southern part of the basin, surface drainage is
toward Lavic (dry) Lake (DWR 2004; Rogers 1967).

Groundwater flow at the project site is thought to be to the southeast, but not toward
Lavic (dry) Lake which is a surface water playa above the regional water table. Rather,
groundwater probably flows eastward into the Broadwell Valley Basin near the (ghost)
town of Ludlow (Moyle 1967). This interpretation is consistent with recharge modeling
that indicates the largest source of recharge to the Lavic Valley Basin is rainfall
infiltration in the Bullion Mountains that border the southern end of the basin (Alan Flint,
U.S. Geological Survey, personal communication, 6-10-10). A variety of methods have
been used to estimate groundwater recharge to the Lavic Valley. These methods range
from simple estimates involving recharge as a percentage of average annual
precipitation, to complex relationships between daily precipitation, evapotranspiration,
soil moisture, and surface water runoff. A summary of groundwater recharge estimates
is provided in Soil & Water Table 2 below.
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Soil & Water Table 2
Summary of Groundwater Recharge Estimates*

Recharge Estimate
Methodology Author (acre-feet per year)
Unknown DWR (1975) 300
GIS Recharge Model USGS (2010) 200-400
Maxey-Eakin Energy Commission Staff 0

Water from a well in the southern part of the basin near Lavic Lake sampled in 1917
was sodium sulfate in character with total dissolved solids (TDS) content of 1,680
milligrams per liter (mg/L) (DWR 1967; DWR 1954). Water from a well in the
northeastern part of the basin sampled in the 1950s was sodium sulfate in character
with a TDS content of 1,721mg/L. Water from a well in the northwestern part of the
basin near Hector Siding sampled in the 1950s was calcium-sodium bicarbonate in
character with a TDS content of 278 mg/L.

The applicant proposes to use groundwater for project construction and operation
obtained from Well #3 located on private property adjacent to the project site. Well #3
was drilled in March 2010 and is screened from 552-802 feet and 1,042-1,142 feet
below ground surface. The initial depth to water in the completed well was 344 feet.
Analytical test results conducted on water samples collected from the well indicate
groundwater contains 1,340 mg/L total dissolved solids (TDS).

Hydrology

The project site is in the southwest portion of the Mojave Desert, which is characterized
by broad alluvial fans and fluvial terraces, playas, and scattered mountains. There are
no perennial streams within the project site or in the area. The site drains towards Troy
(dry) Lake in the Mojave Valley, 5 miles west of the site. The nearest major waterway is
the Mojave River, an ephemeral stream 15 miles northwest of the site. The project site
is situated within the Troy Valley hydrologic subarea, as defined by the Lahontan Region
basin plan (California RWQCB 2005). The watershed divide separating the Troy Lake
and Lavic Lake drainage areas is near Pisgah, about 2 miles southeast of the project
site.

The proposed site occupies a broad alluvial fan/plain with relatively little topographic
variation (see Soil and Water Figure 1, Site Topography). An alluvial fan is a
sedimentary deposit located at a topographic break, such as the base of a mountain front,
escarpment, or valley side, that is composed of stream flow and/or debris flow
sediments and has the shape of a fan, either fully or partially. The National Flood
Insurance Program defines alluvial fan flooding as “flooding occurring on the surface of
an alluvial fan or similar landform which originates at the apex and is characterized by
high velocity flows; active processes of erosion, sediment transport, and deposition; and,
unpredictable flowpaths.” It is the unpredictability of flowpath that is key in the
development of a risk assessment for a project located on an alluvial fan.

The overall landform is relatively flat with shallow slopes trending from the north to
south and in some areas to the southwest. The ground generally slopes in a northeast-
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to-southwest direction, ranging from 2 percent to 5 percent across the site, except for
the western portion where the slope reduces to 1 percent. There are occasional small
hills (buttes) and sand dune areas on the project site. Several drainage patterns occur
on the site. These drainage patterns follow the gradient of higher elevations in the
mountains north and east of the site towards lower elevations southerly and westerly
across the site. The land between 1-40 and the BNSF railroad slope to the west,
ultimately towards Troy Dry Lake, a playa that is located west of the site. There are no
well-defined channels on-site, although some discontinuous flood terraces occur in a
few areas on-site. The drainage features on-site are not well-defined channels resulting
from active flow but consist of discontinuous floodplains with areas that exhibit a mixed
pattern of sheet flow or shallow concentrated flow across isolated, wide areas of land.
Relatively undefined drainage features traverse most of the site with evenly distributed
desert scrub vegetation throughout.

Surface water flow does not occur on-site in most years. According to the NOAA Atlas
14 internet-based Precipitation Frequency Data Server, the 100-year 24-hour storm
event will generate approximately 3.5 inches of rain. When water does flow on-site, it is
usually the result of precipitation occurring during 5- to 10-year storm events. These
flows are ephemeral and occur only during periods of brief intense rainfall.

In general, drainage in Phase 1 of the project area flows southwest from the Cady
Mountains, however, along the south boundary of Phase 1 some flows are diverted by
the railroad and flow straight west (see Soil and Water Figure 2, Regional Watersheds
and Soil and Water Figure 3, CDFG Flow Paths). As shown, there is an offsite
watershed area of nearly 20 square miles which drains either directly to the Phase 1
project site or drains to the railroad tracks and is partially diverted into the Phase 1 site.
The Phase 1 site is nearly 10 square miles, so the total watershed area for Phase 1 is
approximately 30 square miles. Several blue line streams pass through the Phase 1
project area. Many of these coalesce into larger washes and all drain to the railroad at
the southern boundary of the Phase 1 site. The runoff from the Phase 1 site flows
through the existing trestles at the railroad. Some of the trestles may have insufficient
capacity to pass 100-year flows and some flow is diverted west along the railroad on the
southern boundary of the project site and eventually flows through trestles along the
southern boundary of the Phase 1 site. It is assumed that the 100-year flood will
generally be conveyed along the railroad and through the trestles along the railroad
right of way. This right of way is excavated and maintained by the BNSF Railroad
Company to allow the water to pond and flow at low velocities. The right of way is
delineated along the north line with a barbed wire fence.

The offsite watershed impacting the Phase 1 site emanates from the Cady Mountains
which flank the northeast side of the project area. Field investigation and review of
topographic maps suggest that the watershed consists of a series of alluvial fans which
coalesce to form a bajada. A bajada is a broad slope of debris, spread along the lower
slopes of mountains by descending streams; a bajada is often formed by the coalescing
of several alluvial fans. From review of the topographic mapping in the field, it appears
that the areas with the highest current risk of active flooding are generally shown on the
USGS 7.5 -minute quadrangles. These areas are indicated as blue lines and as shaded
wash areas. While these areas are easily identifiable on the mapping, they may be
occasionally difficult to identify in the field. Washes are often well incised near the base

July 2010 C.7-13 SOIL AND WATER RESOURCES



of the mountains. However, these same washes transition into sheet flow and shallow
concentrated flow areas which do not have a well incised channel or a series of small
channels which are braided, each of which may carry a fraction of the total flow. Sheet
flow is defined as flow of water as broad sheets that are unconfined by channel
boundaries. Sheet flow areas appear to be more prevalent at distal locations from the
apex of the fan. These locations are primarily within the proposed site development
area. Because the sheet flow and braided wash flow may carry a sediment load and
follow unpredictable flow paths, development within these areas could be impacted by
the storm water.

The watershed affecting the Phase 1 area is located in the Cady Mountains to the north
of the project site. Flows that traverse the site emanate from the Cady Mountains
watershed, drain through the trestles on the railroad and then continue west through the
Phase 2 site. Upstream of the railroad trestles, the railroad embankment has diverted
and channelized much of the flow creating numerous ponding areas. The trestles and
ponding areas attenuate the peak flow and allow most of the sediment to drop out on
the upstream (north or east) side of the railroad embankment. Additional drainage flows
south from the Cady Mountains, west of the Phase 1 property limits, is diverted at the
railroad tracks and then flows south in the Phase 2 area. In addition to the Cady
Mountain watershed, a second watershed is located south of the freeway and includes
the Pisgah Crater and lava flow area. Runoff from this watershed generally flows either
north or west. It reaches 1-40 and then continues north through numerous culverts and
bridges into the Phase 2 project area. After flowing through the culverts at the highway,
the runoff commingles with the flow from the Cady Mountains and then flows west to the
outfall. As with the Cady Mountain watershed, the Pisgah watershed runoff is diverted
by the 1-40 road embankment and associated dikes and berms and is routed through
culverts. Ponding occurs at these culvert locations and this reduces the peak flow and
sediment loads which pass through the culverts.

The channels on the project site are regulated by the California Department of Fish and
Game under the Section 1600 Lake and Streambed Alteration Agreement program.
This program applies to any work undertaken in or near a stream that flows at least
intermittently through a bed or channel, including ephemeral streams and desert
washes. Storm water flow on the project site are considered “waters of the State” by the
Lahontan Regional Water Quality Control Board and are subject to regulation under the
Porter-Cologne Water Quality Control Act. As such, manipulation of the “waters” (i.e.,
area of flow) on the site and installation of project facilities within those areas would
constitute “discharge of waste” subject to Waste Discharge Requirements (Soil and
Water Appendices B, C and D). It should be noted that concentrated flood flows
through the culverts under the railroad and highway may also be potentially regulated
under these programs.

A Section 401 Water Quality Certification does not apply, as the U.S. Army Corps of
Engineers has determined that no “waters of the U.S.” exist on the project and no
federal wetland permitting is required — thereby eliminating the need for certification.
Soil Erosion Potential

Current soil survey data is limited in much of the Mojave Desert due to the lower
potential for agricultural use. Detailed soil mapping has not been performed by NRCS
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for the site. However, soil mapping in the general area is being conducted by NRCS.
The results of that mapping effort will not likely be available for a few years.

Available soil data for the project area are derived from the STATSGO soil database
(STATSGO 2001) which presents mapping at the association level. The mapped soll
associations database contains several soil series within each map unit. Primarily two
soil associations would be affected by project construction; the Carrizo-Rositas-Gunsight
and the Nickel-Arizo-Bitter associations. The Carrizo-Rositas-Gunsight soil association
occupies the majority of the site, while the Nickel-Arizo-Bitter association is present over
much of the southern portion of the site, south of the BNSF rail lines. The Rock Outcrop-
Lithic Torriorthents-Calvista association is present in the mountains along the northern
site perimeter and the Rock Outcrop-Upspring-Sparkhule association is present on the
southwest corner of the Project Site, as well as north and northwest of the site.

Soil & Water Table 3
Summary of Soil Characteristics

Depth of
Surface Land Wind Erosion Natural Permeability
Layer | Capability | Erodibility (K) Drainage in inches
Soil Texture | (Inches) | Class" Group® | Factor® Class per hour®
Carrizo- Loamy 9 7S 2 0.15 Somewhat 6—-20
Rositas- Fine Excessively
Gunsight Sand Drained
Nickel-Arizo- | Gravelly 7 7S 5 0.10 Well 2-6
Bitter Sandy Drained
Loam
Rock Outcrop- | Gravelly 8 7E 8 0.20 Excessively 2-6
Lithic Loam Drained
Torriorthents-
Calvista
Notes:

1 - Land capability classification shows, in a general way, the suitability of soils for most kinds of field crops. Class 7 soils have very
severe limitations that make them unsuitable for cultivation and that restrict their use mainly to grazing, forestland, or wildlife
habitat. Class 8 soils and miscellaneous areas have limitations that preclude commercial plant production and that restrict their
use to recreational purposes, wildlife habitat, watershed, or esthetic purposes.

2 - Wind erodibility groups range from 1 to 8, with 1 being highly erodible and 8 having low erodibility.

3 - This is an index of erodibility for standard condition and includes susceptibility of soil to erosion and rate of runoff. Low K values
(below 0.15) indicate low erosion potential. High K values (above 0.4) are highly erodible. See report text for additional information.

4 - Table presents nonirrigated land capability classification. Land capability classification shows, in a general way, the suitability of
soils for most kinds of field crops. Capability classes range from 1 to 8, with higher numbers indicating progressively greater
limitations and narrower choices for use: Class 1 - slight limitations that restrict use; Class 2 - moderate limitations restricting
choice of plants, or requiring moderate conservation practices; Class 3 - severe limitations restricting plant choice or requiring
conservation; Class 4 - severe limitations, requiring very careful management; Class 5 - subject to little or no erosion, but mainly
restricted use to pasture, rangeland, forestland, wildlife habitat; Class 6 - severe limitations, generally unsuitable for cultivation,
restrictions per Class 5; Class 7 - severe limitations, unsuitable for cultivation, restrictions per Class 5. Capability subclasses: e -
erosion is main hazard unless close-growing plant cover maintained; s - soil limited because shallow, droughty or stony; ¢ - chief
limitation is very cold or dry climate. Capability units (after -') are soil groups within a subclass with similar suitability for crops
and pasture plants with similar management requirements and productivity.

5 - Permeability refers to saturated hydraulic conductivity for the surface layer. Permeability rates listed are minimum and maximum
expressed in inches/hr.

Source: Except as otherwise indicated, table source is SES 2008a Section 5.4.

Carrizo soils are formed in alluvium present primarily on flood plains, alluvial fans, fan
piedmonts, and bolson floors, with slopes up to 15 percent. These soils are typically
very deep gravelly sand. The upper 2 inches is extremely gravelly sand with about 65
percent gravel. Below the upper 2 inches, the material contains coarse sand and
averages 70 percent gravel and coarser materials, with a clay content less than 8
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percent. The soils are excessively drained with negligible or very low runoff and rapid or
very rapid permeability.

Rositas soils are formed in sandy aeolian material on dunes and sand sheets, with
slopes up to 30 percent. These soils are typically fine sand with up to 5 percent gravel
and up to 10 percent clay. Rositas soils are very deep and somewhat excessively
drained, with negligible or low runoff and rapid permeability.

The Gunsight series is comprised of very deep calcareous alluvial soils on fan or stream
terraces with slopes up to 60 percent. The soils are very gravelly loam, with gravel
content ranging from 40 percent to 75 percent gravel and an average of less than 18
percent clay. The soils are somewhat excessively drained with very low to high runoff
and moderate or moderately rapid permeability.

Nickel soils are derived in alluvium from mixed rock sources and are present on fan
remnants with slopes up to 35 percent. The soils are very gravelly loam, with gravel
content ranging from 25 percent to 75 percent, generally increasing with depth and
typically less than 15 percent clay. The A horizon contains approximately 20 percent
gravel and cobbles and is classified as gravelly very fine sandy loam. The soils are very
deep, well drained with very low to medium runoff and moderate permeability. Nickel
soils are commonly associated with Arizo and Bitter soils.

Arizo soils are also formed in mixed alluvium and are present on recent alluvial fans,
inset fans, fan apron, fan skirts, stream terraces, and in intermittent stream and channel
floodplains. The material is typically very gravelly fine sand with 35 percent to 80
percent gravel and cobbles, increasing with depth. The A horizon is very gravelly fine
sand with 35 percent pebbles. The soils are very deep, excessively drained, with
negligible to medium runoff and rapid to very rapid permeability.

Similar to Arizo and Nickel soils, Bitter soils are formed in mixed alluvium. They are
present on dissected old fans between lower recent fans and the toes of steep slopes
generally ranging from 2 percent to 15 percent. The material is extremely gravelly sandy
loam with 45 percent to 75 percent pebbles and cobbles. The upper horizons are
composed of extremely to very gravelly sandy loam with 50 percent pebbles and cobbles.
Bitter soils are well drained with medium runoff and moderately slow permeability.

The rock outcrop classification is typically observed on mountainsides, ridges, and
rugged hills. It can be composed of many rock types, typically granite, quartz monzonite,
basalt, dacite, limestone, quartz, mica, schist, and fanglomerate.

Lithic torriorthents (shallow rocky soils) are present between rock outcrop areas, in
small depressions and on relatively stable hillsides. Slopes typically range from 15
percent to 50 percent. The soil varies from sandy loam to very gravelly sand. They form
in material weathered from granitic rock, with hard, fractured rock present at a depth of
1 to 18 inches. These soils are very shallow and shallow, well drained, with medium to
rapid runoff and a high water erosion hazard.

The Calvista series consists of sandy loam formed from granitic rock with seams of
calcite. It is typically present on slopes of 2 percent to 30 percent and mountain ridges,
buttes and domes in Southern California deserts. Hard rock is generally present at a
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depth of 14 to 20 inches, although rock outcrops may be present. The gravel content is
typically less than 35 percent. Calvista soils are shallow and well drained soils, with
medium to rapid runoff and moderately rapid permeability.

Project Water Supply

Groundwater is the primary water source available in the site vicinity. Groundwater
occurrence and quality varies significantly within the Mojave Desert. To evaluate project
area groundwater resource characteristics, the applicant conducted field explorations on
private land adjacent to the project site. The applicant initially found that drilling was
difficult, groundwater was not abundant and what groundwater that was encountered
was of relatively poor quality (high TDS). The applicant continued with the exploration
on the private property and discovered a water bearing zone beneath the site that
produced a volume and rate that is sufficient to supply both construction and operation
water. The well boring was drilled in March 2010 to a depth of 1,147 feet below ground
surface. Aquifer testing indicated the well is capable of producing at least 100 gpm over
a 24-hour period without incurring excessive drawdown.

Analytical test results conducted on water samples collected from the well indicate
groundwater contains a TDS concentration of 1,340 mg/L which exceeds secondary
drinking water standards (1,000 mg/L TDS). In May 2010, the applicant determined that
the newly constructed well will provide all water needs for the project.

Potable Water

The applicant proposes to use treated groundwater for potable needs. The groundwater
will first be demineralized, then stored in a designated storage facility equipped with
chemical dosage for disinfection. This treated potable water will be available at the Main
Services Complex.

Construction Water

Water demands during construction of the project will be relatively light for an effort as
large as that proposed. Vertical foundation elements (hollow metal pipes) for the
SunCatchers will be inserted into the subsurface using track driven vibratory equipment.
The vibratory insertion method eliminates conventional drilling techniques that would
generate cuttings that typically require dust suppression for stockpiling, transferring,
trucking and disposal of the cuttings. The track mounted equipment will also reduce
ground disturbance (rutting) by spreading the load over a larger surface area.

Site construction will be accomplished in two phases, Phase 1 and Phase 2. Phase 1
construction will take place during the first 26-month period, consisting of construction of
the primary access routes, the construction laydown areas, the rough grading for the
Main Services Complex and the substation sites, as well as the clearing areas disturbed
by the construction of each solar group. The total water use for the first 26 months of
construction is estimated to be 92,107,331 gallons or approximately 282.67 AF.

Phase 2 will take place during construction months 32 through 60. Phase 2 will mostly
involve construction of additional access roads and continued solar field development.
The total water use during Phase 2 construction (months 32 through 60) is estimated to
be 103,421,405 gallons or approximately 317.39 AF.
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The applicant estimates that during the 60 months of project construction, the water
demand for combined construction and dust suppression would be approximately 600
AF (Soil & Water Table 4). During this 60-month construction period, water use is
expected to vary from approximately 3.108 million gallons (9.54 AF) per month
(month 18), to 4.046 million gallons (12.42 AF) per month (after the 34™ month).

Soil & Water Table 4
Construction Water Use

Estimated Volume of Water Required
Month of Millions of
Construction Gallons Acre Feet

1 3,278,200 10.06
2 3,278,200 10.06
3 3,369,775 10.34
4 3,811,595 11.70
5 3,915,144 12.02
6 3,915,144 12.02
7 3,823,569 11.73
8 3,823,569 11.73
9 3,823,569 11.73
10 3,823,569 11.73
11 3,823,569 11.73
12 3,823,569 11.73

1st year total 44,509,472 136.59
13 3,823,569 11.73
14 3,549,820 10.89
15 3,549,820 10.89
16 3,549,820 10.89
17 3,549,820 10.89
18 3,108,000 9.54
19 3,108,000 9.54
20 3,108,000 9.54
21 3,108,000 9.54
22 3,108,000 9.54
23 3,359,073 10.31
24 3,359,075 10.31

2nd year total 40,280,997 123.62
25 3,400,702 10.44
26 3,916,160 12.02
27 0 0.00
28 0 0.00
29 0 0.00
30 0 0.00
31 0 0.00
32 0 0.00
33 4,045,919 12.42
34 4,045,921 12.42
35 4,004,928 12.29
36 4,004,300 12.29

3rd year total 23,417,930 71.87

SOIL AND WATER RESOURCES C.7-18 July 2010



37 4,004,302 12.29
38 4,004,304 12.29
39 4,004,306 12.29
40 4,004,307 12.29
41 4,004,309 12.29
42 4,004,311 12.29
43 3,753,242 11.52
44 3,753,243 11.52
45 3,75,3245 11.52
46 3,753,247 11.52
47 3,753,249 11.52
48 3,623,493 11.12
4th year total 46,415,558 142.44
49 3,623,495 11.12
50 3,623,497 11.12
51 3,623,499 11.12
52 3,623,501 11.12
53 3,623,503 11.12
54 3,623,504 11.12
55 3,623,506 11.12
56 3,108,052 9.54
57 3,108,054 9.54
58 3,108,056 9.54
59 3,108,056 9.54
60 3,108,056 9.54
5th year total 40,904,779 125.53
Construction Total 195,528,736 600.06

Source: SES 2010

Water trucks will be used throughout the duration of the construction phase for the
project. Truck filling stations will be located at the Main Services Complex and at various
temporary truck filling stations throughout the project site.

Operations Water

Due to the technology proposed for this project (Stirling engines), water use during
electric generation will be minimal. The applicant considers site groundwater as “raw”
water that will require treatment to remove dissolved solids for SunCatcher mirror wash
water applications and additional treatment to meet drinking water quality standards.
Water treatment processes identified by the applicant for demineralization are Reverse
Osmosis (RO) and ion exchange. Potable water consumption, groundwater treatment,
and SunCatcher mirror washing under regular monthly maintenance routines (average)
will require approximately 15.6 gpm of water per day. A maximum requirement of
approximately 41 gpm of water per day will be needed during the months when each
SunCatcher receives a scrub wash.

Water consumption during operation will be limited to mirror washing (10.3 AFY), water
treatment (5.2 AFY), potable use (2.2 AFY), and dust control (2.5 AFY). Additionally,
water will be used to generate hydrogen used in the SunCatcher engines. The applicant
estimates that 205 gallons per day (0.23 AFY) of water will be required to produce a
sufficient volume of hydrogen for power plant use. The applicant estimates that the total
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maximum consumptive use of groundwater for operation of the power plant will be
approximately 20.4 AFY (see Soil & Water Table 5, below).

Soil & Water Table 5
Operations Water Usage Rates

Daily Average Daily Maximum Annual Usage

Water Use (gallons per minute) (gallons per minute) (acre-feet)
Equipment Water Requirements
Suantcher Mirror 93 250 10.3
Washing
Water Treatment System Discharge
Brine to Evaporation 47 14.1 5.2
Ponds

Potable Water Use

For drinking and
sanitary water 1.6 1.9 2.2
requirements

Soil Stabilizer

Groundwater mixed
with SoilTac for dust 1.5 28.6 25
control

Hydrogen Generation

EIec'FronS|s water 01 0.2 0.2
requirements

Totals 17.3 69.8 20.4
Notes:

1 - Based on washing 80 percent of the SunCatcher dishes (27,177 dishes) each month with an average of 10.3 gallons of
demineralized water per wash and 21 work days per month.

2 - Assumes one 500 gallon water tanker is filled in 20 minutes.

3 - Based on all 34,000 SunCatchers experiencing 9.6 washes per year.

4 - Based on the maximum amount of demineralized water required for mirror washing and assumes a decrease in raw water
quality requiring an additional 20 percent of system discharge.

5 - Assumes 17 gallons per person per day for 136 people.

6 - Maximum amount assumes a 20 percent contingency over the Daily Average.

7 - Assumes a six-day work week and average daily usage.

8 - Based on filling a 2,000 gallon tanker truck 6/7 full of water over 1 hour.

9 - Assumes 6:1 mix of water to SoilTac applied to 1,245 acres of road every two years.

10 - Assumes 195 standard cubic feet (scf) of hydrogen generated per year per dish.

Source: SES 2010
Wastewater

Sanitary

Initially, control of sanitary waste will be accomplished using portable chemical toilets.
No public or private entities manage sanitary wastewater in the vicinity of the project
site. Therefore, construction of a permanent onsite wastewater disposal system
consisting of a septic tank and leach field will be completed to handle sanitary wastewater.
According to the applicant, a facility of this type will be designed to meet the requirements
of the Lahontan RWQCB and the San Bernardino County Public Health Department,
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and will meet operation and maintenance guidelines required by the California
Department of Public Health.

Construction Wastewater

Improper handling or containment of construction wastewater could cause a broad
dispersion of contaminants to soil or groundwater. Discharge of any non-hazardous
construction-generated wastewater would require compliance with discharge regulations.
Sources of wastewater would include equipment wash water and piping and vessel
hydrostatic test water. Equipment wash water would be transported to an appropriate
treatment facility. Hydrostatic test water would be reused to the extent possible and,
pending analytical results of the water, would be discharged to land or trucked offsite to
an appropriate treatment and disposal facility.

Process Wastewater

Extracted groundwater will require treatment to remove dissolved solids for SunCatcher
mirror wash water applications and additional treatment will be required to meet current
drinking water quality standards. The water will be demineralized to prevent mineral
deposits forming on the SunCatcher mirrors. Treatment processes proposed to remove
TDS include reverse osmosis (RO) and ion exchange. The wastewater generated by
the RO unit will contain relatively high concentrations of TDS. The applicant proposes to
discharge the high TDS wastewater into two double-lined evaporation ponds. Each
pond will be designed to contain 1-year of discharge flow, estimated to total 3 million
gallons. Discharge to the ponds will alternate on an annual basis, allowing one pond to
undergo evaporation while the other receives the effluent. Treating the groundwater
using demineralization equipment to attain a concentration suitable for mirror washing
will create a waste water stream that will contain four to five times as much TDS as the
source water, or approximately 5,500-7,000 mg/L. (Draft Report of Waste Discharge
6-25-2010)

C.74.2 ASSESSMENT OF DIRECT AND INDIRECT IMPACTS AND
DISCUSSION OF MITIGATION

The direct and indirect impact and mitigation discussion presented below is divided into
a discussion of impacts related to construction and a discussion of impacts related to
operation. For each potential impact evaluation, staff describes the potential effect and
applies the threshold criteria for significance to the facts. If mitigation is warranted, staff
provides a summary of the applicant’s proposed mitigation and a discussion of the
adequacy of the proposed mitigation. In the absence of an applicant-proposed mitigation
or if mitigation proposed by the applicant is inadequate, staff recommends its own
mitigation measures. Staff also recommends specific conditions of certification to assure
that the mitigation measures are implemented.

Construction Impacts and Mitigation

The project will be developed in two phases. Construction of Phase 1 is expected to take
26 months to complete and Phase 2 is expected to take 28 months. Construction will,
therefore, occur over three or four winter seasons. Construction of the proposed project
would include soil excavation, grading, installation of utility connections, installation of
finned pole SunCatcher foundations, road building, paving, erection of structures and
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the use of groundwater. The amount of temporary construction and permanent
disturbance generated by these activities is shown in Soil & Water Table 6. Groundwater
use would primarily be for dust suppression, hydrostatic testing of the project’s pressure
vessels, moisture conditioning compacted soil and mixing concrete. Potential impacts to
soils related to increased erosion or release of hazardous materials are possible during
construction. Potential storm water impacts could result in an increase in flooding and
sedimentation downstream if there is an increase in runoff flow rates and volume
discharges from the site. Water quality could be impacted by discharge of hazardous
materials released during construction. Project water demand could decrease the
guantity of groundwater available. Potential construction-related impacts to soil, storm
water, and water quality or quantity, including the applicant’s proposed mitigation
measures and staff's proposed mitigation measures, are discussed below.

Soil & Water Table 6

Estimated Disturbed Area Summary

Project
Component Item

Area

Construction
Disturbance

Operations
Permanent
Disturbance

Proposed
Length

Comments

Off-Site Development

communication
overhead service

Off-site access road 4.5 acres 3.6 acres 3 miles 30-foot width for roadway
and drainage from 1-40

Off-site transmission 3 acres Included below | 0.25 miles 50 feet each side of center

line

Tower structures Included above | 1 acre 35 to 45 towers x 1,024 SF
per tower

Waterline and 2.0 acres 1 acre 3,500 feet 9.5 feet each side of

pumping station center

Off-site electrical and | 0.3 acres Included below | 539 feet 12 feet each side of center

Poles

Included above

26 square feet

2 poles x 13 square feet
per pole

Subtotal

9.8 acres

6.6 acres

On-Site Balance-of-Plant Development

Construction staging 15 acres N/A
and construction
administration area
Site boundary fence 36 acres 21.5 acres 38 miles 10-foot width construction
line access; 3 feet each side of
the fence
Site Unpaved access | 36.4 acres 36.4 acres 10 miles 30-foot width for roadway
roadways and drainage
Unpaved perimeter 78.7 acres 78.7 acres 29.5 miles 22 feet wide
roadways
Main Services 17 acres 17 acres
Complex, Parking
and Services
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Area

) Operations
Project Construction | Permanent | Proposed
Component Iltem Disturbance Disturbance Length Comments
Subtotal 183.1 acres 153.6 acres

On-Site Wet and Dry Utilities Access

SunCatcher access
routes

Water pipeline 7.3 acres N/A 3 miles

On-site electrical and | 7.3 acres N/A 3 miles 10 feet each side of center

communications

overhead service

Calico Solar 5.2 acres N/A 650 feet by 350 feet

Substation

On-site transmission | 45 acres N/A 3.8 miles 50 feet each side of center

line

Transmission access | Included above | 0.9 to 1.4 acres 50 feet each side of center

road

Transmission tower Included above | 0.9 to 1.4 acres 40 to 60 towers at 1,024

structures SF per tower

34.5 kV overhead 4.0 acres N/A 10.95 miles by 12 feet

runs to Calico Solar wide with a significant

Substation portion overlapping other
construction disturbed
areas (75 percent)

Poles Included above | 26 square feet

34.5 kV runs to 5.3 acres N/A

overhead lines

Subtotal 74.1 acres .25 acres

Solar Field Development = 567 by 1.5MW Solar Groups

SunCatcher drainage | 584 acres 584 acres 40 feet wide by 56 feet

swale long per 2 SunCatchers

SunCatcher 2.5 acres 2.5 acres 12 tol5 ft 2-ft diameter post

foundation

SunCatcher pad 110 acres 110 acres 12 feet wide by 12 feet long

clearing cleared pad area for each
SunCatcher, excluding
foundation area

North-south access 419 acres 319 acres 182 miles

routes

East-west access 230 acres 230 acres 111 miles

routes

North-south 400 acres 400 acres

East-west
SunCatcher access
routes

1,698.5 acres

1,698.5 acres

Debris basins for 504 acres 505 acres Located throughout the
on-site flows site
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Area
) Operations
Project Construction | Permanent | Proposed
Component Iltem Disturbance Disturbance Length Comments
Subtotal 3,949 acres 3,949 acres
Electrical Collection System

600 V underground 50 acres N/A Cable disturbance based
on north-south cables
outside of roadways cable
trench based on 2foot
each side of center of
cable, excluding previously
accounted disturbance

1750 kVA transformers, | 50 acres 50 acres

junction boxes, and

underground hydrogen

lines (if centralized

system is used)

34.5 kV underground | 35 acres N/A

Subtotal 135 acres 50 acres

Total Area 4,351 acres 4,159.45 acres Includes 10% contingency

Source: SES 2010

Soil Erosion Potential by Water and Wind

Construction activities can lead to adverse impacts to soil resources including increased
soil erosion, soil compaction, loss of soil productivity, and disturbance of soils crucial for
supporting vegetation and ephemeral water dependant habitats. Activities that expose
and disturb the soil leave soil particles vulnerable to detachment by wind and water. Soil
erosion results in the loss of topsoil and increased sediment deposition downstream.

The magnitude, extent, and duration of those impacts depends on several factors,
including the exposure of the soils to water and wind, the soil types affected, and the
method, duration, and time of year of construction activities. Prolonged periods of
precipitation or high intensity and short duration runoff events coupled with earth
disturbance activities can result in accelerated onsite erosion. In addition, high winds
during grading and excavation activities can result in wind borne erosion leading to
increased particulate emissions that adversely impact air quality. The implementation of
appropriate erosion control measures would help conserve soil resources, protect
downstream properties and resources, and protect air quality.

Staff evaluated the potential impacts to soil resources, including the effects of construction
activities that could result in erosion and downstream transportation of soils and the
potential contamination of soils and groundwater. There are extensive regulatory
programs in effect that are designed to prevent or minimize these types of impacts.
These programs are effective, and absent unusual circumstances, an applicant’s ability
to identify and implement program-approved Best Management Practices (BMPSs) to
prevent erosion or contamination is sufficient to ensure that these impacts would be less
than significant. In addition, soils would be protected by the development and
implementation of grading plans and a Drainage, Erosion and Sedimentation Control
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Plan (DESCP). The DESCP provides the plan for the use of BMPs to mitigate erosion
and sedimentation impacts caused by site grading.

Although the measures discussed above are generally effective on most projects, staff
believes that the circumstances of the proposed project are unusual and require additional
mitigation. Specifically, this is a very large project that will be constructed on active
alluvial fans, which dramatically increases the potential for soil erosion.

The project site will be developed utilizing the existing land features without undergoing
major grading operations. Off-site flow will be intercepted prior to entering the project
site using large flood control basins located at the toe of most mountainous drainages
near the northern project boundary (Soil and Water Figure 4). These flood control
basins are intended to retain storm water discharge and associated debris resulting
from a 100-year storm. In addition to intercepting debris from the mountains, the proposed
flood control basins are also intended to provide for peak runoff attenuation of the
surface flows. The design attempts to protect the project site from flooding, sediment
deposition, and scour.

The SunCatchers will be constructed in parallel rows, with access roads built on
alternating rows. To minimize erosion and enhance storm water infiltration, rows where
roads are not constructed will retain native vegetation. To minimize shading on
SunCatchers and prevent potential brush fire hazards, the vegetation will be trimmed.
Brush trimming will consist of cutting the top of the existing brush while leaving the
existing native plant root system in place, thereby minimizing soil erosion. After brush
has been trimmed, blading for roadways and foundations will be conducted between
alternating rows to provide access to individual SunCatchers. Blading will consist of
limited removal of terrain undulations to maintain a 10 percent maximum slope grade.

Localized rises or depressions within the individual 1.5 MW solar groups will be removed
to provide for proper alignment and operation of the individual SunCatchers. Ground
disturbance will be minimized wherever possible. The blading operations will generally
keep native soils within 100 feet of the pre-development location, with no hauling of
soils across the site. To minimize site disturbance, the construction for unpaved north-
south access routes will be located along the center of a 144-foot area along every
other north-south column of SunCatchers. To protect the bladed areas from surface
erosion, drainage swales will be constructed to intercept and convey the surface low-
flows from undisturbed natural areas to on-site debris basins. Paved roadways will be
constructed as close to the existing topography as possible, with limited cut-and-fill
operations to maintain roadway design grade of less than 10 percent.

Grading operations will also be required for laydown areas, building foundations and
pads and parking areas in the Main Services Complex, Satellite Services Complex, and
substation areas. The clearing, blading, and grading operations will be undertaken using
standard contractor heavy equipment. The equipment will consist of motor graders,
bulldozers, elevating scrapers, hydraulic excavators, rubber tire loaders, compacting
rollers, and dump trucks.

The project site layout will maintain the local pre-development drainage patterns where
feasible, and water discharge from the project site will remain at the western boundary.
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The paved roadways will have Arizona Crossings (roadway dips) or low-flow culverts
consisting of a small-diameter storm drain with a perforated stem pipe, as needed to
cross the minor or major channels/swales. It is expected that storm water runoff will flow
over the crown of the paved roadways, which are typically less than 6 inches from swale
flow line to crown at centerline of roadway, thus maintaining existing local drainage
patterns during storms. No crown is anticipated if polymeric stabilizers are used, further
reducing drainage conveyance impacts. Where needed, unpaved roads will utilize low-
flow culverts under solar field access routes. On-site debris basins will be added
throughout the project site for low-flow surface runoff detention in lieu of culverts. The
design of the drainage facilities will be based on BMPs to minimize soil erosion and
sediment deposition.

Localized channel grading is proposed to take place on a limited basis to improve
channel hydraulics in the vicinity of BNSF railway right-of-way to control the surface
runoff. In addition, the Main Services Complex will be protected from a 100-year flood
by berms and/or channels that will direct the flow around the perimeter of the building
site.

The proposed arterial roadway section between the Main Services Complex and 1-40
will be a designated evacuation route. As such, the driving surface will be constructed at
an elevation above the projected profile of a 25-year storm event. In addition, project
design will ensure that overflow resulting from storm events will be limited to a depth not
to exceed 7 inches.

Staff anticipates that roadway maintenance will be required after rainfall events. For
minor storm events, staff expects that the unpaved roadway sections may need to be
bladed to remove soil deposition, along with sediment removal from on-site debris
basins and stem pipe risers at the culvert locations. For major storm events, in addition
to the aforementioned maintenance, roadway repairs may be required due to possible
damage to pavement where the roadways cross the channels and where the flows
exceed the culvert capacity. Soft bottom storm water detention basins will be constructed
to mitigate the increase in runoff from the proposed building sites. Rainfall from paved
areas and building roofs will be collected and directed to the storm water detention
basins. The storm water detention basins will be sized to hold the entire volume from
the proposed building sites resulting from a 24-hour, 100-year storm. The detention
basins will be designed so that the retained flows will empty within 72 hours after the
storm to provide mosquito abatement. This design can be accomplished by draining,
evaporation, infiltration, or a combination thereof. Staff believes that the post-development
flow rates released from the project site will be less than the pre-development flow
rates. Except for the building sites, the majority of the project site will remain pervious,
as only a negligible portion of the site will be affected by pavement and SunCatchers
foundations.

Site drainage during construction will follow predevelopment flow patterns, with ultimate
discharge to the BNSF ROW and ultimately at the westernmost property boundary. On-
site debris basins and/or low-flow culverts consisting of a small-diameter storm drain will
be installed for sediment control and to provide for storm peak attenuation. BMPs for
erosion and sediment control will be used in combination with on-site debris basins for
roadway crossing of major washes. In the Main Services Complex, the storm water will
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be directed to a detention basin, where the site runoff will infiltrate and/or evaporate. The
detention basin will be sized to meet the San Bernardino County construction regulations.

The temporary erosion and sedimentation control measures to be used during construction
will be designed to prevent sediment from being displaced and carried off-site by storm
water runoff. Before beginning excavation activities, on-site debris basins, silt fence,
straw bales, or other BMPs will be constructed/installed along the perimeter of the
Project, where minor runoff to off-site areas could occur. On-site debris basins will be
constructed for the major site runoff discharge and will also provide for low flow
detention. The silt fences will filter sediments from construction runoff. Berms with
culverts will be used at road crossings and other locations as needed to pass flows.
During construction, the extent of earth disturbances will be minimized as much as is
practical. A sediment trap will be constructed for the major site runoff discharge. The
sediment trap will be located immediately upstream of the downstream property
boundary.

Diversion swales with berms will be constructed to divert runoff from off-site areas and
on-site undisturbed areas around the construction site. Temporary BMP control measures
will be maintained during the rainy season throughout the construction period.

Proposed erosion and sedimentation control measures include, but are not limited to:
scheduling installation of BMPs to precede or coincide with construction activities; on-
site debris and detention basins; preserving the existing vegetation to the extent
possible; wetting or using soil binders or weighting agents in active construction and
laydown areas; controlling speed on unpaved surfaces; placing gravel in entrance ways;
and placement of straw bales, silt fences, and earthen berms. Staff recommends the
development and implementation of a DESCP in accordance with Condition of
Certification SOIL&WATER-1 to ensure potential erosion and loss of soil is mitigated. In
addition, Condition of Certification SOIL&WATER-2 would require the project owner to
develop and implement a construction Storm Water Pollution Prevention Plan (SWPPP)
and comply with the dredge and fill requirements developed by the Lahontan RWQCB.
The vast majority of the Project grading and excavation will occur on the Project site.
Known onsite soil types that will be affected by Project grading and excavations are
listed in Section C.7.4.6. The wind erosion hazard is low to high. During construction,
the area within the plant site fence line (6,215 acres) will be disturbed.

During construction, the surface of the disturbed areas will be devoid of vegetation and
there will be the highest potential for erosion, as well as associated effects including soil
loss and increased sediment yields downstream from disturbed areas. With the
implementation of BMPs contained in the SWPPP and DESCP, such as straw bales, silt
fences, and limiting exposed areas, the impacts of soil erosion during construction
should be less than significant. Site grading will be balanced on site; there will be no
import or export of fill material. The Project is not located on farmland or in areas where
agricultural protection legislation is applicable; therefore, there will be no impacts to
agricultural soils at the Project site.

Due to the project’s large scale, numerous physical variables exist that could affect the
soil resources within the site boundaries. These variables are associated with various
site conditions (erodibility) and potential environmental considerations (precipitation). In

July 2010 C.7-27 SOIL AND WATER RESOURCES



order to address possible outcomes given the various site conditions and possible
environmental factors, the applicant has carried out mathematical calculations and
probabilistic modeling to estimate anticipated potential impacts. While modeling and
calculations can be used in an attempt to estimate future effects from a variety of
environmental considerations, and they provide a basis for structural design parameters,
these methods are based on assumptions and projections that are imprecise and
untested in this environment. Should these assumptions and calculations be inaccurate,
the consequences of flash flood damage or modified sedimentation and erosion rates
may be significant. Staff has proposed conditions of certification SOIL& WATER-1, -2,
and -3 that would mitigate these potential impacts.

Water Supply and Use

Staff evaluated the potential of the water use and wastewater disposal at the project site
to cause a substantial depletion or degradation of groundwater resources. Staff
considered compliance with the LORS and policies presented in Soil & Water Table 1
and whether there would be a significant California Environmental Quality Act (CEQA)
impact.

The water required for construction will be obtained from a well located on private
property adjacent to the project site (Soil and Water Figure 5). The groundwater
pumped from the well will be conveyed through an underground pipe to a groundwater
storage tank located at the Water Treatment Facility within the Main Services Complex.

Construction water use, summarized in Soil & Water Table 4, will have an annual
average of approximately 155,000 gallons per day, or approximately 120 AFY. The total
water use for complete project construction is estimated to be approximately 600 AF.

Two types of waste water would be produced at the site. Sanitary waste water from
domestic use would be disposed of by a septic system and leach field. During project
operation, reject brine from a reverse osmosis demineralization facility would be
discharged to on-site evaporation ponds.

Potential impacts of these facilities on groundwater were grouped into impacts on
groundwater quantity and quality as shown below and discussed in the subsequent
sections:

e Impacts on groundwater quantity

o Potential long-term depletion of groundwater in the Lavic Valley Basin and
possibly adjoining basins

o Potential decrease in yield in nearby wells due to water level drawdown (well
interference) near the project supply well

o0 Potential impacts to protected species or habitats due to water level drawdown
caused by the project supply well

e Impacts on groundwater quality
o Contamination from materials and activities at the project site
o Changes in the movement of saline groundwater caused by project pumping
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Potential Project Impacts to Groundwater Quantity

Staff considered the potential impacts of the project’s proposed groundwater use on the
basin water budget and groundwater levels. Staff estimated the volumetric water budget
(“Basin Balance”) using information from the literature and provided by the project
applicant. Staff employed standard well hydraulic equations to estimate project pumping
effects on groundwater levels (i.e., drawdown and well interference due to pumping).

Basin Balance

Appendix G of the CEQA Guidelines (CCR 2006) considers the impact of a project to be
significant if it would "substantially deplete groundwater supplies or interfere substantially
with groundwater recharge” such that it causes overdraft or impairs the ability of other
basin users to support their existing activities. In this discussion, other basin users
include well operators and habitat areas that are dependent on shallow or discharging
groundwater. Because of the arid climate, the sustainable yield of desert basins is often
guite small, even in large basins. The project site is located at the northwest end of the
Lavic Valley Basin, as defined in California Department of Water Resources' Bulletin
118 (DWR 2003). The western end of the project site is less than 0.5 mile from the
boundary of the Lower Mojave Basin. Potential impacts of the project on the water
balance in both basins are discussed below.

Lavic Valley Basin

The 149-square-mile Lavic Valley Basin is bounded on the north by the Cady
Mountains, on the south and southeast by the Bullion Mountains and on the southwest
by the Lava Bed Mountains. The Pisgah Fault has historically been assumed to bound
the northwest end of the basin, separating it from the Lower Mojave Basin. Alluvial
basin deposits connect the Lavic Valley basin with the Broadwell basin to the east, near
Ludlow. The Broadwell Basin is similarly connected to the Soda Lake Basin to the north
and the Bristol Lake Basin to the south. These basins are shown in Soil and Water
Figure 6.

The Lavic Valley Basin is entirely undeveloped, except for U.S. Route 40 and the
Burlington Northern Santa Fe railroad tracks that cut across it. There are no active wells
known to be operating in the basin, and no springs are shown on maps. Although the
Lavic Valley Basin contains a playa (Lavic [dry] Lake), it is not a discharge playa, which
means it is formed by ponding of surface water runoff only and is not a location where
groundwater discharges by evaporation (Moyle 1967). Water levels in several wells
near the lake bed prior to 1970 were approximately 50 feet below the lake bed
elevation. This is too deep to support phreatophytic vegetation.

The water balance of the Lavic Valley Basin can be estimated by tabulating all of the
sources of recharge (inflow) and discharge (outflow). Recharge to the groundwater
basin derives almost entirely from rain falling on the surrounding mountains that enters
the basin as "mountain front recharge." Mountain front recharge includes percolation
from ephemeral streams that infrequently flow across the basin floor as well as
subsurface flow from fractured bedrock in the mountains into the alluvial basin deposits.

A widely-used method for estimating sustainable groundwater yield in the Basin and
Range Province — especially Nevada — is the Maxey-Eakin method. This empirical
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method relates recharge (as a percentage of rainfall) to average annual rainfall, which
varies primarily with elevation (Maxey and Eakin 1947). However, the method is poorly
suited for conditions in the Lavic Valley Basin and adjacent mountains, which are much
drier than the region used to develop the Maxey-Eakin method. In fact, the Maxey-Eakin
method would predict zero recharge in the Lavic Valley basin because even at the
mountain summits precipitation is less than the minimum threshold of 8 inches per year
assumed to be required to initiate recharge.

DWR (1975) estimated 300 AFY of recharge in the basin (see Soil & Water Table 2)
but they did not report the methodology they employed to derive this value. Substantial
progress has been made in the past 35 years to improve scientific understanding of
physical recharge processes in arid environments and to develop modeling tools to
extrapolate those physical relationships over large areas (Hogan and others 2004).
USGS researchers have developed methods utilizing a finely-discretized GIS recharge
model of the southwest desert region (Flint and others 2004). Based on this methodology,
Flint estimated average annual recharge in the Lavic Valley Basin probably ranges from
200-400 AFY, depending on the degree of bedrock fracturing in the mountain blocks
(Alan Flint, U.S. Geological Survey, personal communication 6-9-10). The upper end of
the recharge range is considered more likely. The model estimated that no recharge
occurred on the basin floor (outside of ephemeral stream channels), and that the Bullion
Mountains at the southern end of the basin generated considerably more recharge than
the Cady or Lava Bed Mountains.

The project would not interfere with the quantity of groundwater recharge because
percolation on the valley floor is essentially zero in desert basins (Hogan and others
2004). Ephemeral runoff from the Cady Mountains would be redirected upon reaching
the site, and under large runoff events temporarily ponded upslope of the site, but runoff
is not eliminated and runoff from the site ponds downslope under current conditions.
Therefore, the opportunity for percolation of runoff would remain essentially unchanged.

The only outflow from the Lavic Valley Basin is subsurface outflow to adjacent basins.
There are no reported active wells, springs, phreatophytic vegetation or discharging
playas to consume groundwater within the basin. Previous investigators surmised that
groundwater outflow was to the east into the Broadwell Valley Basin (near Ludlow) and
from there southeast to the Bristol Lake Basin (Moyle 1967). Bristol Lake is the nearest
downgradient discharging playa, where groundwater intersects the ground surface and
is lost to evaporation. Wells in the Broadwell and Bristol Valley Basins are nearly as
scarce as in the Lavic Basin. There is no irrigation in the 144-square-mile Broadwell
Valley Basin, and Ludlow is now a ghost town. At 778 square miles, the Bristol Lake
Basin is more than twice as large as the Lavic Valley and Broadwell Valley Basins
combined. Current groundwater use within the Bristol Lake Basin consists of domestic
use at a few residences near the salt mining works at Bristol Lake and irrigation of
approximately 915 acres of orchard near Fenner Gap east of Bristol Lake. Thus, the
final destination of groundwater recharge at the project site appears to be Bristol Lake,
which is 50 miles away to the southeast. Groundwater pumping in the Bristol Lake
Basin has been estimated to equal 5,020 AFY (MWD 1999). This estimate may not
include accelerated evaporation of saline groundwater in trenches at the lakebed for salt
harvesting, which is probably the largest consumptive use of groundwater. Although the
estimate of groundwater pumping exceeds a separate estimate of basin yield (2,100
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AFY; DWR 2003), water levels in that basin were reportedly stable during 1983-1998
(MWD 1999). Stable water levels indicate pumping is approximately equal to recharge,
which suggests that recharge in the Bristol Lake Basin may be closer to 5,000 AFY than
2,100 AFY.

The groundwater system that would be primarily impacted by groundwater use at the
project site is the combined Lavic-Broadwell-Bristol Lake groundwater region, which
occupies 1,081 square miles. The amount of groundwater withdrawn during five years
of project construction (total volume 600 AF, or about 120 AFY) and 40 years of project
operation (total volume of 816 AF, or 20.4 AFY), averaging about 31 AFY over the
45-year life of the project, would likely be imperceptible by the time it reached the
nearest user or discharge boundary in the vicinity of Bristol Lake.

In summary, water use for construction of the Calico Solar Project would have a less
than significant impact on the groundwater balance and the availability of groundwater
to other basin users. The average annual water use during construction (150 AFY) is
38-75 percent of the estimated recharge to the Lavic Valley Basin (200 to 400 AFY),
and average water use over the life of the project (31 AFY) is only 6-13 percent of the
estimated recharge. No other local users are known to rely on that recharge. The water
use is less than 1 percent of the yield of the Lavic-Broadwell-Bristol Lake groundwater
system, given the range of estimates of yield for the Bristol Lake Basin (5,000 AFY).

Staff believes the applicant should be required to comply with Condition of Certification
SOIL&WATER-4 which would ensure that project groundwater use would be limited to
the maximum needed for project construction and is consistent with the amount analyzed.

Lower Mojave Basin

In contrast to the limited historical use of groundwater in the Lavic Valley Basin, the
Lower Mojave Basin has experienced large, steady water level declines over the past
60 years. The cumulative storage decline during 1950-2000 was 1,100,000 AF (Stamos
and others 2001a). Gross annual extractions in the Baja area (which generally
corresponds with the Lower Mojave Basin) were 31,000-39,000 AFY during 2005-2009
(Mojave Water Agency 2010), which is nearly an order of magnitude greater than
annual extractions from the desert basins to the east. Because of this contrast and the
proximity of the project site to the Lower Mojave Basin, the permeability of the Pisgah
Fault is a significant issue. Previous investigators have asserted that the Pisgah Fault
separates the Lavic Valley Basin from the Lower Mojave Basin because groundwater
levels reportedly drop from west to east across the Pisgah Fault and therefore is
believed to be a partial barrier to groundwater flow (Moyle 1967; Stamos and Predmore
1995; Lines 1996; Stamos and others 2001b). However, there is no record of the
historical well locations or water level data from which this conclusion was made, and
given the lack of known wells and historical data near the fault—particularly on the east
side—the basis for the conclusion is unknown and may be speculative.

Soil and Water Figure 5 shows known well locations, construction details, and
available water level data for wells located in the Lavic Valley and adjacent Lower
Mojave and Broadwell Valley basins. Staff is not aware of any significant present-day
groundwater use in the Lavic Valley. DWR well reports and accessible data bases
(USGS and DWR) indicate a number of wells were constructed in the area. Most of the
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wells are located south of the proposed project site and west of the site in the Lower
Mojave Basin (Soil and Water Figure 5a). In the Lavic Valley, most of the wells were
reportedly for stock watering and industrial uses. Groundwater elevations in Well #3 (the
proposed project water supply well), an existing well located west of the site, and wells
located in the Lower Mojave Basin for which water level data are available are plotted
on Soil and Water Figure 5b. Water levels on the west side of the Pisgah Fault in the
Lower Mojave Basin have been declining at a rate of 0.3-1.0 foot per year over the past
10-20 years, which is the period of record for those wells. Farther west, in the central
part of the Lower Mojave Basin, declines have averaged 1.3-1.6 ft/yr for more than 50
years (Stamos and others 2001b). In spite of these declines, the groundwater elevation
in 2010 at the Lavic Valley well located closest to the Pisgah Fault (1,757 feet above
sea level) was greater than the water level in both wells located further east of the fault
(1,733 and 1,744 feet). This is consistent with the conclusion of previous investigators
that water levels are lower on the east side of the fault, but it does not rule out the
possibility that pumping in the Lower Mojave Basin has impacted water levels in the
Lavic Valley Basin. Well #3 is drilled more than 1,000 feet below land surface; well
depths are unknown for most of the wells located west of the Pisgah Fault. If the fault
does transmit some drawdown, then the concern is not only that 31 AFY (average
annual withdrawal for all groundwater uses over life of project) of pumping by the Calico
Solar Project would impact groundwater availability in the Lavic Valley Basin but in the
Lower Mojave Basin as well. Additionally, there is the question of what impact the
31,000-39,000 AFY of pumping in the Lower Mojave River Basin may have on
groundwater levels beneath the proposed project site.

Observed water levels indicate an eastward decline in water levels across the Pisgah
Fault, suggesting the fault is at least a partial barrier to groundwater movement.
Previous investigators and regulatory agencies have also concluded that the Pisgah
Fault is a partial barrier to groundwater flow and that the Lower Mojave Basin and Lavic
Basin are separate groundwater systems. Groundwater extraction for the Calico Solar
Project therefore would likely have a less than significant impact on groundwater
availability in the Lower Mojave Basin.

Potential Project Impacts to Groundwater Levels

The nearest known active wells to the project are located within the Lavic-Broadwell-
Bristol Lake groundwater system 30-50 miles southeast of the Calico Solar Project site.
Active wells are also located only 10 miles away in the Lower Mojave Basin, but the
Pisgah Fault is thought to limit pumping impacts from spreading between the basins
(see "Basin Balance" discussion, above). Although there are no known existing active
wells near the site, concerns have been raised that drawdown caused by pumping the
project supply well could adversely impact the ability of adjacent private landowners to
construct wells and obtain water in the future. The significance criterion for impacts on
groundwater levels and groundwater availability articulated in Appendix G of the CEQA
Guidelines limits the consideration of impacts to "pre-existing nearby wells" and
"existing land uses or planned uses for which permits have been granted." Although
impacts on speculative future wells and land uses are thus beyond the required scope
of this analysis, the magnitude and extent of drawdown associated with project pumping
was nevertheless estimated.
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The project applicant reported that less than one-half dozen wells exist in the Lavic
Valley and that most, if not all, are likely inactive. Very little information is therefore
available on the aquifer from which the proposed supply well will extract water. The
applicant drilled three exploratory boreholes; one reportedly failed to intercept sufficient
coarse-grained sediment to justify installing a well (802 feet below ground surface), and
the second well (840 feet below ground surface) failed to provide sufficient yield. The
third borehole was drilled to a depth of 1,147 feet below ground surface (bgs) and
intercepted a significant water bearing zone at a depth interval between approximately
500 to 700 feet bgs and numerous smaller water bearing units beneath this zone to the
bottom of the boring. While the depths and thicknesses of the water bearing units were
measured, the boundaries and areal extent of the water bearing units are unknown.

Because aquifer data is limited, staff conducted multiple simulations to incorporate a
variety of feasible hydrogeologic conditions and groundwater level impacts in the Lavic
Valley. Staff utilized WinFlow v.3.11 to solve the Theis equation and simulate
groundwater level changes at several reported well locations under the following
conditions.

e Annual time steps using average constant extraction rates as summarized below.

Pumping Rate

Year (AF yrh)

1 136.59

2 123.62

3 71.87

4 142.44

5 125.53
6-45 20.4
Total 1,416.05

e The Theis equation assumes the pumped well penetrates the entire aquifer, and
staff's simulated impact represents an average water level change within the water-
bearing zones intercepted by the well screen.

e Staff's modeling calculated drawdown relative to the existing piezometric surface,
and the simulated water level decline represent the impact due solely to project
pumping. The impact does not represent the absolute water level change, which is
the net result of all future inflows and outflows to the basin in addition to the
proposed project pumping.

e The Cady Mountains and Pisgah Fault likely form partial or complete barriers to
groundwater flow. Staff employed the principle of superposition and imaginary wells
to transform the infinite aquifer represented by the Theis equation into an aquifer of
finite extent. Staff's simulations represent two conceivable extreme end members of
possible hydrogeologic conditions: (1) water level changes in an aquifer without
boundaries; and (2) water level changes in an aquifer bounded by impermeable
boundaries corresponding to the Cady Mountains and Pisgah Fault. This approach
ensures that staff's impact analysis is conservative, and maximizes the potential
water level decline in the Lower Mojave Basin (Pisgah Fault represented as a
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permeable boundary) and Lavic Lake Basin (Pisgah Fault represented as an
impermeable boundary), respectively.

e Natural heterogeneity exists in all hydrogeologic systems, and the aquifer is not
homogeneous, isotropic, or of uniform thickness. Aquifer transmissivity and storage
properties are therefore spatially variable. Staff employed multiple simulations using
a range in transmissivity and storage coefficients to represent the uncertainty in
aquifer properties and the sensitivity of simulated impacts due to project
groundwater use. Staff's preliminary sensitivity testing indicated model results are
relatively more sensitive to the storage coefficient than transmissivity, and therefore
report results using storage coefficients that range from unconfined aquifer
conditions (storage coefficient of 0.10) to moderately confined conditions (storage
coefficient of 0.001). This approach ensured that staff’'s impact analysis incorporated
hydrogeologic uncertainty and considered a range in plausible aquifer conditions.

e The aquifer test conducted by the applicant provided limited information from which
to estimate transmissivity and storage coefficient. The pumping rate (100 gpm) was
too low to induce sufficient drawdown and recovery for analysis, and the test length
(24 hours) was too short to influence water levels in nearby wells or reveal potential
boundary effects. Furthermore, no pre-test data was collected to assess the influence
of background trends, barometric effects, or other potential interferences on the test
data. As a result, the applicant was limited to estimating transmissivity from the
calculated specific capacity (estimated transmissivity of 3,500 ft?/d) and no estimate
could be made of the storage coefficient.

Soil and Water Figure 7 shows the simulated extent of impacts to groundwater levels
(simulated drawdown) at the end of the project construction period where the Pisgah
Fault is represented as permeable (Soil and Water Figure 7a) and impermeable
boundaries (Soil and Water Figure 7b). The simulated drawdown within the contours is
greater than or equal to 1-foot, and drawdown outside the contours is less than 1-foot.
The simulated impacts are greater in a confined aquifer (storage coefficient of 0.001)
than unconfined aquifer (storage coefficient of 0.01). If the aquifer is confined and
groundwater is assumed hydraulically connected across the Pisgah Fault, project
groundwater use impacts water levels in wells located in the adjacent Lower Mojave
River Basin. In contrast, if the fault is an impermeable barrier to groundwater flow there
is no impact in Lower Mojave River Basin wells, but the impacted area increases within
the Lavic Lake Valley; no active wells are known to exist in the Lavic Lake Valley. Soil
& Water Table 7a indicates for unconfined aquifer conditions the impacts are
substantially less than 1-foot at select well locations, regardless of whether the fault is
permeable or impermeable. For confined conditions (Soil & Water Table 7b), the
impacts are 3.9 feet or less. In other words, the drawdown (water level decline) due to
project groundwater use for construction at the nearest well location is 3.9 feet, and at
most other well locations much less than 3.9 feet.

Soil & Water Table 7a
Simulated Drawdown (Impact) in Unconfined Aquifer
(reported in feet)

Permeable Fault Impermeable Fault
Well Construction | Operation || Construction | Operation
Site Well #3 7.3 14 7.3 14
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1 0.0 0.0 0.3 0.3
2 0.0 0.1 0.0 0.2
3 0.0 0.1 0.0 0.2
4 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0
6 0.0 0.0 0.0 0.0
7 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0

Soil & Water Table 7b
Simulated Drawdown (Impact) in Confined Aquifer
(reported in feet)

Permeable Fault Impermeable Fault
Well Construction | Operation | Construction | Operation

Site Well #3 9.8 1.9 10.9 24
1 1.2 0.5 3.9 1.2
2 15 0.5 3.4 1.2
3 1.9 0.6 3.7 1.2
4 0.8 04 1.1 0.7
5 0.6 04 0.8 0.7
6 1.0 0.5 15 0.8
7 0.9 0.4 1.3 0.8
8 0.9 0.4 1.5 0.8

The maximum simulated drawdown is almost 4 feet in an aquifer with no known users.
Historical well construction data reported in Soil and Water Figure 5a indicate on
average wells were about 975 feet deep and had perforated intervals of almost 300 feet.
This suggests a significant column of water existed in the wells typical for the area. For
example, the proposed water supply well is over 1,000 feet deep, has a total perforation
length of 350 feet, and a standing water column in the well of about 800 feet. Staff
concluded that an impact of less than 4 feet is likely insignificant (1.3-percent of the
average screen length).

Impacts on Groundwater Quality

Contamination from Materials or Activities at the Project Site

Improper handling or containment of construction waste water could cause a broad
dispersion of contaminants to soil or groundwater. If a chronic leak or large spill of a
liquid hazardous material occurred at the project site, there would be a potential risk that
the material would percolate down to the water table and contaminate groundwater.
Staff’'s evaluation of impacts associated with hazardous materials (Section C.5.4.2)
indicated that liquid hazardous wastes present at the site would consist of fuels,
solvents, cleaners, motor oil, lubricants and paints. Staff concluded that because of their
small quantities and low mobility and/or toxicity, there is limited potential for off-site
impacts. Staff finds that potential on-site impacts are less than significant due to
physical and administrative controls over the storage and use of these materials
imposed by measures HAZ-1 through HAZ-5 that provide for worker training, spill
response, safety plans, site control and other measures that minimize the risk of a leak
or spill capable of contaminating groundwater.
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Discharge of any non-hazardous construction-generated wastewater would require
compliance with discharge regulations. Sources of waste water would include
equipment wash water and piping and vessel hydrostatic test water. Equipment wash
water would be transported to an appropriate treatment facility. Hydrostatic test water
would be reused to the extent possible and, pending analytical results of the water,
would be discharged to land or trucked offsite to an appropriate treatment and disposal
facility in accordance with the SWRCB Water Quality Order No. 2003-003-DWQ as a
discharge to land with a low threat to groundwater and the requirements identified in
Soil and Water Appendices B, C, D and E that are referenced in Condition of
Certification SOIL&WATER-2. Compliance with the requirements would reduce the
potential impacts from release of waste water to less than significant levels.

Changes in the Movement of Saline Groundwater

A large pumping stress in a desert basin can potentially cause saline groundwater to
flow away from the playa discharge zone and contaminate relatively fresh groundwater
in surrounding areas. However, Lavic (dry) Lake is not a discharging playa and one
well-water sample collected near the lake in 1917 did not suggest evaporative
concentration; the total dissolved solids concentration was 1,680 mg/L (Moyle 1967).
The nearest downgradient discharging playa is Bristol Lake, 50 miles away. As
discussed earlier, project pumping likely will not affect groundwater levels and flow at
that location and the impact, if any, is therefore less than significant.

Operation Impacts and Mitigation

Operation of the proposed project could lead to accelerated soil erosion and increased
storm water runoff. The project’s operation could also lead to potential water quality and
water supply impacts. Soils may be potentially impacted through erosion or the release
of hazardous materials used in the operation of the proposed project. Storm water
runoff from the project could result in potential impacts if increased runoff flow rates and
volumes discharged from the project increase erosion of the soil and increase down
stream flooding. Water quality could be impacted by discharge of eroded sediments
from the project or discharge of hazardous materials released during operation. Water
supply used for dust suppression, SunCatcher mirror washing, and fire protection could
lead to potential quantity or quality impacts to groundwater resources. Potential impacts
to water quality and water supply and the potential acceleration of soil erosion and
increased storm water runoff related to the operation of the project, including the
applicant’s proposed mitigation measures and staff's proposed mitigation measures, are
discussed below.

Soil Erosion and Storm Water Control

Staff evaluated the potential impacts to soil resources caused by operation of the facility
that could result in erosion and downstream transportation of soils and the potential
contamination of soils and groundwater. There are extensive regulatory programs in
effect (NPDES, SWPPP, NRCS) that are designed to prevent or minimize these types
of impacts. These programs are effective, and absent unusual circumstances, an
applicant’s ability to identify and implement program-approved BMPs to prevent erosion
or contamination is sufficient to ensure that these impacts would be less than
significant. In addition, soils would be protected by the development and implementation
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of the Drainage, Erosion and Sedimentation Control Plan (DESCP) required in

SOIL&WATER-2.

Although these programs and established BMPs are generally effective on most
projects, staff believes that the circumstances of the proposed project are unusual any
require additional mitigation. Specifically, this is a very large project that will be
constructed on active alluvial fans, which dramatically increases the potential for soil
erosion. The proposed project would be located on a series of undeveloped alluvial
fans. Currently, the storm water runoff either percolates into the soil or is conveyed as
sheet flow across the fans or through the alluvial fan wash channels. Several project
features would contribute to the potential for increased water erosion, including earth
displacement, construction of access roads and project infrastructure, the long duration
for construction, and changes to the properties of the soil. Construction of the proposed
project would change natural drainages, remove natural vegetation and soil structure,
and add impervious areas to the site, all of which could cause an increase in storm

water runoff.

To support the final design parameters, the applicant analyzed the hydrology of the
project area and calculated anticipated storm flows. The study area’s watershed is
approximately 80 square miles. Soil & Water Table 8 provides a summary of
anticipated precipitation and storm flow (i.e., runoff) rates.

Soil & Water Table 8

Calico Solar Hydrology Summary

6-hour Storm 24-hour Storm
6-hour Storm 24-hour Storm Runoff Runoff
Storm Rainfall Rainfall (cubic feet (cubic feet
Frequency (inches) (inches) per second) per second)
2-year 0.70 0.94 0 0
5-year 1.06 1.41 0 0
10-year 1.33 1.73 1,458 4,145
25-year 1.70 2.15 3,904 7,939
50-year 1.99 2.47 6,435 11,150
100-year 2.31 2.80 22,049 28,772

Source: SES 2009i, Applicants Responses to Energy Commission & BLM Data Requests (Surface Water), pg. A-1.

Runoff from these sub-watersheds was modeled by the applicant using the Army Corps
of Engineers (USACOE2009) HEC-1 computer hydrology model.

Storm water flow volume and velocity is affected by several parameters, such as
surface infiltration rates and the roughness of the flow surface. Construction, operation,
and decommissioning of the proposed project may modify the infiltration rate through
several processes, including earthmoving, compaction, and use of dust suppressants.

Water quality could also be impacted if the storm water drainage pattern concentrates
runoff in areas that are not properly designed or protected with BMPs or causes
increased erosion and sediment discharge offsite. Project components that could alter
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or concentrate existing drainage patterns could include the installation of linear fences,
access roads, buildings, SunCatchers, and associated infrastructure.

With concentrated flows, scour may transport sediment long distances. Scour may
occur under sheet flow conditions due to water depths, velocities, and soil parameters.
Scour of existing or future channelized flow paths can meander and move during large
flow events, which is common on alluvial fans. The proposed project includes a total of
34,000 SunCatchers supported by a single metal fin-pipe foundation hydraulically driven
into the ground. Migration of channels and local scour caused by storm water flows
could remove sediment supporting individual poles and cause them to fall to the ground.
Once on the ground during a storm event, the broken glass associated with the mirrors
could further break and be transported downstream. Also, the SunCatchers structure itself
and the associated wiring and piping, could be transported downstream. Although the
security fence located on the downstream side of the proposed project area could stop
larger pieces from leaving the property, it would not stop small glass fragments. Also,
the fence itself could be threatened by storm water flows and could not guarantee the
onsite capture of all damaged materials.

Condition of Certification SOIL&WATER-3 contains requirements that will ensure that
the SunCatchers withstand this potential scour. In addition, this condition requires the
applicant to develop a Storm Water Damage Monitoring and Response Plan, which
would include a plan to cleanup and mitigate damaged SunCatchers, should
SunCatchers collapse. Several design and implementation strategies are described in
SOIL&WATER-3 to accomplish these purposes including:

1. Preparing a Pole Foundation Stability Report to determine the Minimum Depth
Stability Threshold,

2. Installing SunCatcher pole foundations to meet long-term stability for applicable
wind, water and debris loading effects by designing the foundations to meet
Minimum Depth Stability Thresholds,

3. Controlling Storm water runoff,

4. Employing BMPs to cut off flow as it progresses down slope, incorporating cross
channels or other devices, incorporating mid slope basins, incorporating level
spreaders and similar approaches to reduce the ability of surface water to scour, and

5. Establishing methods and response times for broken mirror cleanup.

Staff believes the effects of erosion and storm water flow onto and off the proposed
project can be mitigated through implementation of Conditions of Certification
SOIL&WATER-1, -2, and -3. SOIL&WATER-1 would require the project applicant to
develop a DESCP to ensure protection of water quality and soil resources.
SOIL&WATER-2 would require the applicant to develop an Industrial SWPPP that
meets the requirements for discharges of storm water. Condition of Certification
SOIL&WATER-3 would require the applicant to develop a Storm Water Damage
Monitoring and Response Plan to monitor the SunCatchers and mitigate potential impacts
from SunCatchers damaged during storm events.

In order to address possible outcomes given the various site conditions and possible
environmental factors, the applicant has carried out mathematical calculations and
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probabilistic modeling to estimate anticipated potential impacts. While modeling and
calculations can be used in an attempt to estimate future effects from a variety of
environmental considerations, and they provide a basis for structural design parameters,
these methods are based on assumptions and projections that are imprecise and
untested in this environment. Should these assumptions and calculations be inaccurate,
the consequences of flash flood damage or modified sedimentation and erosion rates
may be significant. The Project is not located on farmland or in areas where agricultural
protection legislation is applicable; therefore, there will be no impacts to agricultural soils
at the Project site. Staff has proposed conditions of certification SOIL&WATER-1, -2, and
-3 that would mitigate these potential impacts.

Project Water Supply and Wastewater Disposal

The project’s operational water demand is estimated to be approximately 20.4 AFY.
The applicant has proposed to pump groundwater from a well located on private land
adjacent to the project site. The water will be pumped from the well, conveyed in an
underground pipe to a water storage tank, treated and dispersed for onsite use.

Sanitary wastewater from buildings on the site will be disposed of by means of an on-
site septic system and leach field. Reject brine from the demineralization facility will be
discharged to two on-site ponds for evaporation.

Basin Balance

Groundwater pumping during project operation would be at a lower rate than during
project construction: an average of approximately 20.4 AFY versus 120 AFY. The total
volume of groundwater extracted during the life of the project would be 1,416 AF (600
AF over 5 years of construction and 816 AF over 40 years of operation), for an average
annual withdrawal rate of 31.5 AFY. As described above under "Construction Impacts
and Mitigation,” the groundwater system that would be affected by the pumping includes
the Lavic Valley, Broadwell Valley and Bristol Lake Basins, combined. The nearest
active groundwater use and point of natural groundwater discharge are near Bristol
Lake, 50 miles southeast of the project site. The discussion of construction impacts
demonstrated that the impact of the project on groundwater levels near Bristol Lake
would be negligible and the impact less than significant from project construction as well
as operation.

Staff believes the applicant should be required to comply with Condition of Certification
SOIL&WATER-4 which would ensure the project supply would be limited to the
maximum needed for project construction and operation.

To ensure the well can provide an adequate water supply, staff recommends the
applicant be required to comply with Condition of Certification SOIL&WATER-9 that
requires a Water Conservation and Alternative Water Supply Plan should groundwater
monitoring indicate long-term downward trends in water levels and storage.

Groundwater Levels

Soil and Water Figure 8 shows the simulated extent of impacts to groundwater levels
(simulated drawdown) at the end of the 45-year project construction and operation
period where the Pisgah Fault is represented as permeable (Soil and Water Figure 8a)
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and impermeable boundaries (Soil and Water Figure 8b). The drawdown within the
contours is greater than or equal to 1-foot, and drawdown outside the contours is less
than 1-foot. The simulated impacts are greater in a confined aquifer (storage coefficient
of 0.001) than unconfined aquifer (storage coefficient of 0.01). If the aquifer is confined
and groundwater is assumed hydraulically connected across the Pisgah Fault, project
groundwater use impacts water levels in wells located in the adjacent Lower Mojave
River Basin. In contrast, if the fault is an impermeable barrier to groundwater flow there
is no impact in Loser Mojave River Basin wells, but the impacted area increases within
the Lavic Lake Valley; no active wells are known to exist in the Lavic Lake Valley. Soil
& Water Table 7a indicates for unconfined aquifer conditions the impacts are
substantially less than 1-foot at all reported locations regardless of whether the fault is
represented as a permeable or impermeable. For confined conditions (Soil & Water
Table 7b), the impacts at the same locations are 1.2 feet or less. This drawdown is
small relative to typical well conditions in the area, and staff concluded this impact is
insignificant given that no active groundwater users are known to exist in the vicinity of
the site.

Although there are no known existing groundwater users near enough to the project site
to be substantially affected by project pumping, hydrogeologic conditions are uncertain.
Staff modeling showed that the Pisgah Fault likely prevents drawdown from extending
into the Lower Mojave River Basin and any overdraft effects in the Lower Mojave River
Basin from extending into the Lavic Lake Basin, To confirm these findings, staff
proposes Condition of Certification SOIL&WATER-7 which requires the applicant to
comply with the County of San Bernardino’s Desert Groundwater Management
Ordinance and implement a monitoring plan that would characterize baseline water
levels in the project vicinity, characterize aquifer materials, integrate water level
measurement with any existing monitoring network, and provide for analysis of the
project effects on water levels in the area. The applicant shall monitor static water levels
guarterly in the project water supply well and select/dedicated wells located on either
side of the Pisgah Fault, and the data made available to San Bernardino County and
agencies responsible for regional water level monitoring (i.e., DWR and USGS). If
monitoring data indicate downward trends in water levels and groundwater water
storage, Condition of Certification SOIL&WATER-9 requires the project owner develop
and implement a Water Conservation and Alternative Water Supply Plan to mitigate
impacts.

Groundwater Quality

Contamination from Materials and Activities at the Project Site

The risk of groundwater contamination from the storage and use of hazardous materials
at the site is considered less than significant because of their small quantities, low
mobility and/or toxicity and because of physical and administrative controls included in
the project description and implemented via measures HAZ-1 through HAZ-5. These
risks and measures were discussed in greater detail in the section on "Construction
Impacts and Mitigation.”

Project operation will produce three wastewater streams that are potential sources of
groundwater contamination: reject brine from the RO/demineralization facility, utility
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water used for equipment washing and maintenance, and septic system leachate from
domestic water use.

During project operation, septic system percolation will amount to approximately 2.2
AFY, which is the amount of water used for domestic purposes (Soil & Water Table 5).
The unsaturated zone above the water table is 344 feet thick at the project site (the
depth to water in Well #3). Percolation through the unsaturated zone will certainly
remove any pathogens in the waste water and will likely allow substantial denitrification
(Schroeder and others 1996). Domestic water use normally contributes approximately
200 mg/L of total dissolved solids to waste water. The TDS concentration of domestic
water will be at least partially demineralized to meet the secondary drinking water
standard of 1,000 mg/L. The TDS concentration of sanitary waste water would therefore
be around 1,200 mg/L, or comparable to the local TDS concentration in the aquifer
(1,340 mg/L at Well #3). Therefore, the septic leachate would not increase groundwater
salinity. In any event, the septic system will meet the permitting requirements of the San
Bernardino County Department of Public Health as required in SOIL&WATER-5. All of
these factors support a conclusion that the impact of the septic system on groundwater
quality is less than significant.

Analytical test results indicate groundwater produced by Well #3 has a total dissolved
solids (TDS) concentration of 1,340 mg/L. The groundwater will be demineralized to
produce a potable supply that meets secondary drinking water standards (TDS less
than 1,000 mg/L) and to obtain a very low TDS supply for mirror washing (20 mg/L).
Treating the groundwater using demineralization equipment to attain a concentration
suitable for mirror washing will create a waste water stream that will contain four to five
times as much TDS as the source water, or approximately 5,500-7,000 mg/L. (Draft
Report of Waste Discharge 6-25-2010)

The applicant proposes to discharge the waste water to one of two concrete-lined
evaporation ponds. Each pond will be sized to contain 1 year of discharge flow or
approximately 3 million gallons. A minimum of 1 year is expected to be required for the
waste water to undergo the evaporation process. After the first year, the second pond
will receive all treatment waste water while the first pond is undergoing evaporation. The
two ponds will alternate their functions on an annual basis. After the brine has gone
through the evaporation process, the solids that settle at the bottom of the evaporation
pond will be tested by the applicant and disposed of in an appropriate non-hazardous
waste disposal facility. The solids will be scheduled for removal during the dry summer
months. As indicated by the Lahontan Regional Water Quality Control Board (see Soil
and Water Appendices B, C, D and E), the applicant has not provided information
necessary to complete development of requirements for discharges of brine waters to
evaporation ponds or sanitary septic systems. This information is needed to ensure that
the ponds will be designed and operated to prevent concentrated brine leaking and
reaching the water table. If the information is provided and demonstrates compliance,
then this possible impact would be less than significant.

Maintenance of the Power Conversion Units (PCU) and other mechanical devices (e.g.,
drive repair) will be performed in onsite service stations. These service stations consist
of modular, containerized work stations to perform equipment prewash and inspection,

disassembly/reassembly, parts storage, end of service inspection, etc. The prewash
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and inspection station will include heated, pressurized water spray to clean engine
components before maintenance performance. Expected waste water production is 15
gallons per wash (3 gpm sprayer for 5 minutes). The waste water generated will be
captured in the service station and diverted to containers (e.g., drums) for offsite
recycling by third party provider(s). Prior to disassembly of engines, the fluids will be
drained and captured for recycling. This includes 10.1 gallons of coolant (Thermocool
HS Coolant — ethylene glycol and deionized water) and 1 gallon of engine oil (Mobil 1
Synthetic 10W-30). These engine fluids will be captured, aggregated in containers (e.g.,
drums) and recycled by third party provider(s). Staff recommends that the collection and
recycling of this waste water be managed in accordance with Conditions of
CertificationWASTE-7 and -8.

A separate wastewater system would collect and treat all sanitary wastewater from
sinks, toilets, and other sanitary facilities. Because there is no municipal sewer service
in the area, the sanitary wastewater would be processed through a septic system and
discharged to an on-site leach field. Solids would be periodically removed from the
septic tank by a professional service. During project operation, septic percolation will
amount to approximately 2.2 AFY, which is the amount of water used for domestic
purposes (Soil & Water Table 5). The unsaturated zone above the water table is 344
feet thick at the project site (the depth to water in Well #3). Percolation through the
unsaturated zone likely removes pathogens in the wastewater and allows denitrification
(Schroeder and others 1996). Domestic water use normally contributes approximately
200 mg/L of total dissolved solids to wastewater. The percolated septic leachate would
therefore contribute approximately 1,200 pounds of salt per year to the groundwater
basin upon reaching the water table. This load is small for a 159-square-mile basin in a
desert environment where saline water and soils are common. The septic system will
meet the permitting requirements of the San Bernardino County Department of
Environmental Health as required in SOIL&WATER-5.

No significant water or soil related impacts are expected to occur due to wastewater if
the project owner complies with proposed Conditions of Certification SOIL&WATER-2
and -5. SOIL&WATER-2 would provide requirements for discharge of wastewater and
SOIL&WATER-5 provides the requirements for the installation of the proposed septic
tank and leach field.

Changes in the Movement of Saline Groundwater

A large pumping stress in a desert basin can potentially cause saline groundwater to
flow away from the playa discharge zone and contaminate relatively fresh groundwater
in surrounding areas. In this case, Lavic (dry) Lake is not a discharging playa, and one
sample of groundwater near the lake in 1917 showed no evidence of evaporative
concentration. The total dissolved solids concentration was 1,680 mg/L (Moyle 1967).
The nearest downgradient discharging playa is Bristol Lake, 50 miles away. As
discussed earlier, the effect of project pumping on groundwater levels and flow at that
location would be negligible. This potential impact is therefore considered less than
significant.
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Water Supply Assessment

A Water Supply Assessment is furnished to local governments for inclusion in
environmental documentation for certain projects (as defined in Water Code 10912 [a])
subject to the California Environmental Quality Act. These assessments identify existing
water supply entitlements, water rights, or water service contracts relevant to the
projects’ identified water supply. The purpose of the Water Supply Assessment is to
determine if sufficient water is available to serve the project given existing and future
demands. These assessments are completed by either the Lead Agency or a Public
Water Supplier.

The proposed water supply for this project is a newly constructed well located on private
property adjacent to the site. Staff prepared this assessment to answer the central
guestion of a Water Supply Assessment:

“Does the projected supply for the next 20-years — based on normal, single dry,
and multiple dry years — meet the demand projected for the project and existing
and planned future uses” (DWR2003).

The proposed water supply well was constructed in March 2010. Except for a 24-hour
pumping test conducted on the well in April 2010, there is no production record for this
well. The project owner will rely on this well to provide on average 120 acre-feet per
year of water during project construction, and almost 21 acre-feet per year during
project operations; operational water use includes 2.2 acre-feet per year for drinking
and sanitary water requirements.

Water Supply Assessments typically are based on a 20-year analysis of the supply
available to meet the project’s water demand during normal, single dry, and multiple dry
water years. However, because the water supply is groundwater it is likely insensitive to
annual variability in groundwater recharge. In desert basin, wells constructed in unused
aquifers typically show little to no fluctuation even though rainfall is highly variable
between seasons and years. The lack of temporal variability is due to typically long
distances between recharge areas and well locations, and the significant thickness of
the unsaturated zone that percolating recharge must travel before reaching the water
table. For these reasons, a multi-year analysis based on projected average, annual
hydrologic conditions is sufficient for assessing future water supply conditions.

Staff concluded the project water supply is uncertain for the following reasons.

1. The 24-hour aquifer test conducted by the applicant provided limited information for
long-term supply reliability. The pumping rate (100 gpm) was too low to induce
sufficient drawdown and recovery, and the test time (24 hours) was too short to
influence water levels in nearby wells or reveal potential boundary effects.

2. There appears to be significant spatial variability in well yield and water storage
properties. The project applicant drilled three boreholes in the same general vicinity
adjacent to the site. One boring was abandoned because the geophysical log
indicated a low probability of significant permeable zones. A well was constructed in
another boring at a slightly different location, but it is low-yielding (the yield is
probably less than 10 gpm). The yield and efficiency of this well may have been
substantially compromised by a delay in well development, and it may be of limited
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value as a water supply. The third well, the proposed water supply well, produced
100 gpm for a 24-hour period without causing substantial drawdown. Because no
active wells reportedly exist in the area, the long-term yield of this well is uncertain.

3. The project relies on well water for its potable supply and no firm, existing back-up or
supplemental supply is identified. The project as planned is infeasible should the
proposed water supply well fail to meet the water requirements of the project.

A loss of water, especially the supply for potable and sanitary demands, is a significant
negative impact.

Decommissioning

The removal of the Project from service, or decommissioning, may range from
“mothballing” to the removal of equipment and appurtenant facilities, depending on
conditions at the time. The applicant proposes to prepare a decommissioning plan
which will be submitted to the Energy Commission for approval before
decommissioning. In general, the decommissioning plan will attempt to maximize the
recycling of project components including selling unused chemicals back to the
suppliers or other purchasers or users, draining and shutting down of equipment
containing chemicals, and collection and proper disposal of hazardous and
nonhazardous wastes.

Decommissioning activities will produce impacts similar to the construction impacts
described above, but likely to a lesser extent. Long-term impacts after decommissioning
could be substantial, particularly those related to erosion by water and wind, unless the
site is restored to a condition similar to the existing condition, or a post-decommissioning
maintenance plan is provided to prevent these impacts. Condition of Certification
SOIL&WATER-6 would ensure that decommissioning impacts would be minimized to a
level not significant.

C.74.3 CEQA LEVEL OF SIGNIFICANCE
Staff’'s analysis addressed the following:

e Whether the project would violate water quality standards or waste discharge
requirements: Conditions of Certification SOIL&WATER-1 (DESCP); SOIL&WATER-2
(Waste Discharge Requirements); SOIL&WATER-3 (Storm Water Damage Monitoring
and Response Plan) and SOIL&WATER-5 (Septic System and Leach Field
Requirements) will ensure no violation of water quality standards or waste discharge
requirements.

e Whether the project substantially depletes groundwater supplies or interferes
substantially with groundwater recharge such that there is a net deficit in aquifer
volume: The project will not significantly alter groundwater recharge, and the
proposed groundwater use would be less than basin recharge in the Lavic Valley
Basin where no groundwater users are known to exist. The simulated impact on
water levels at the nearest downgradient wells and discharging playa are small.
Therefore, impacts on groundwater supplies and levels are less than significant.

e Whether the project substantially alters existing site or area drainage patterns,
including the alteration of stream or river courses, or substantially increases
the rate or amount of surface runoff in a manner that results in on- or off-site
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flooding or substantial erosion or siltation: Compliance with Conditions of
Certification SOIL&WATER-1 (DESCP); SOIL&WATER-2 (Waste Discharge
Requirements); SOIL&WATER-3 (Stormwater Damage Monitoring and Response
Plan); SOIL&WATER-8 (Stormwater Control/Flood Protection Design Plans) will
ensure no adverse alteration of drainage patterns.

e Whether the project would create or contribute runoff water that exceeds
existing or planned storm water-drainage system capacity or provides
substantial additional sources of polluted runoff: Compliance with LORS, will
ensure no adverse impacts to waters of the U.S. Compliance with Conditions of
Certification SOIL&WATER-1 (DESCP); SOIL&WATER-2 (Waste Discharge
Requirements); SOIL&WATER-3 (Stormwater Damage Monitoring and Response
Plan) require compliance with LORS and will ensure that the project not create or
contribute runoff water that exceeds existing or planned storm water-drainage
system capacity or provides substantial additional sources of polluted runoff.

e Whether the project would lower groundwater levels such that protected
species or habitats are affected: The project will use minor volumes of groundwater.
Depth to groundwater in the vicinity of the proposed water supply well is beyond the
reach of phreatophitic vegetation and no other species or habitats utilize the resource.
No adverse groundwater quantity impacts are expected.

e Whether the project would substantially degrade surface water or groundwater
quality: Compliance with Conditions of Certification SOIL&WATER-1 (DESCP);
SOIL&WATER-2 (Waste Discharge Requirements); SOIL&WATER-3 (Storm Water
Damage Monitoring and Response Plan) and SOIL&WATER-5 (Septic System and
Leach Field Requirements) will ensure no degradation of surface water or groundwater
quality. Demineralization of the domestic water supply and the very thick unsaturated
zone beneath the septic system leach field reduce the risk of groundwater
contamination from pathogens, nitrate or total dissolved solids to a less than
significant level.

e Whether the project would place structures within a 100-year flood hazard area
as mapped on a federal Flood Hazard Boundary or Flood Insurance Rate Map
or other flood hazard delineation map: The project will place a substantial number
of structures in the floodplain in the form of SunCatchers. No structural buildings are
proposed to be located in areas susceptible to flooding resulting from a 100-year
storm. Conditions of Certification SOIL&WATER-3 (Stormwater Damage Monitoring
and Response Plan) will ensure that structures within the floodplain are protected
and that redirected flows are designed such that they not cause adverse impacts. No
adverse impacts to site structures due to flooding are expected.

e Whether the project would expose people or structures to a significant risk of
loss, injury or death involving flooding, including flooding as a result of the
failure of alevee or dam: The Project’s retention basins are designed to intercept
and temporarily retain flows as large as those resulting from a 100-year storm. The
basins are proposed to be excavated into the ground, with flows blocked by a dam
fitted with a low flow pass through pipe. Based on the current design, there is not
enough comprehensive detail provided to analyze the adequacy of the basins and
the design of the dams to protect the project from flooding. Condition of Certification
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SOIL&WATER-8 will ensure that the flood control basin dams are designed such
that they not cause adverse impacts from dam structure failure.

Additionally, three drainages traverse the private property located near the center of the
project and enter the project site without mitigation measures identified or proposed.
This would leave portions of the project subject to significant adverse impact due to
flooding. Any proposed designs to mitigate these potential flood-related impacts must
comply with requirements set forth in Conditions of Certification SOIL&WATER-1, -2, -3
and -8, which will ensure that no adverse impacts due to flooding will occur.

C.7.5 REDUCED ACREAGE ALTERNATIVE

The Reduced Acreage Alternative would essentially be a 275 MW solar facility located
within the boundaries of Phase 2 of the proposed 850 MW project. This alternative’s
boundaries and the revised locations of the transmission line, substation, laydown, and
control facilities are shown in Alternatives Figure 1.

C.75.1 SETTING AND EXISTING CONDITIONS

The Reduced Acreage Alternative would consist of 11,000 SunCatchers (rather than the
proposed 34,000) with a net generating capacity of approximately 275 MW (rather than
the proposed 850 MW) occupying approximately 2,600 acres of land (rather than the
proposed 6,215). This alternative would retain 31 percent of the proposed SunCatchers
and would affect 33 percent of the land of the originally proposed project.

The boundaries of the Reduced Acreage Alternative are shown in Alternatives
Figure 1. This area was designed, in the proposed project configuration, to generate
350 MW, but has been reduced in capacity to the amount that could be carried by
existing transmission systems. As a result, the components of the Reduced Acreage
Alternative could be configured on the site to avoid sensitive cultural and biological
resources, as well as desert washes.

Similar to the proposed project, the Reduced Acreage Alternative would transmit power
to the grid through the Southern California Edison (SCE) Pisgah Substation and would
require infrastructure including water storage tanks, transmission line, road access,
main services complex, and substation (SES 2008a). For the purposes of the Reduced
Acreage Alternative, it is assumed that Well #3 would supply water for the project. The
water would be supplied as proposed for the Calico Solar Project.

As stated above, the Reduced Acreage Alternative is evaluated in this SSA because it
would substantially reduce the impacts of the project. Additionally, the Reduced
Acreage Alternative would allow the applicant to demonstrate the success of the Stirling
engine technology and construction techniques, while minimizing impacts to the desert
environment.

C.75.2 ASSESSMENT OF IMPACTS AND DISCUSSION OF
MITIGATION

Potential impacts identified for both the construction and operation phases of the project
include impacts on soil erosion, sedimentation, flooding, water quality, and water
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supply. All of the potential impacts identified for the proposed project remain with the
Reduced Acreage Alternative. However, due to the alternative’s reduced physical size
and reduction in number of SunCatchers, these potential impacts are proportionately
reduced. The location of detention basins in Sections 32 and 33, Township 9 North,
Range 6 East would be relocated adjacent to the northern boundary of the Reduced
Acreage project area in Sections 5 and 6, Township 8 North, Range 6 East. Relocating
these basins would require that they be redesigned and sized to handle increased
watershed areas and different flow paths as appropriate.

C.7.5.3 CEQA LEVEL OF SIGNIFICANCE

There would be no change in the CEQA Level of Significance of impacts between the
proposed project and the Reduced Acreage alternative.

C.7.6 AVOIDANCE OF DONATED AND ACQUIRED LANDS
ALTERNATIVE

The analysis of the Donated and Acquired Lands Alternative has been moved to
Section B.2 (Alternatives) of this document.

C.7.7 NO PROJECT / NO ACTION ALTERNATIVE

There are three No Project / No Action Alternatives evaluated as follows:

No Project / No Action Alternative #1: No Action on the Calico Solar Project
application and on CDCA land use plan amendment

Under this alternative, the proposed Calico Solar Project would not be approved by the
Energy Commission and BLM and BLM would not amend the CDCA Plan. As a result,
no solar energy project would be constructed on the project site and BLM would
continue to manage the site consistent with the existing land use designation in the
CDCA Land Use Plan of 1980, as amended.

The results of the No Project / No Action Alternative would be the following:

e The impacts of the proposed project would not occur. However, the land on which
the project is proposed would become available to other uses that are consistent
with BLM’s land use plan, including another renewable energy project.

e The benefits of the proposed project in displacing fossil fuel fired generation and
reducing associated greenhouse gas emissions from gas-fired generation would not
occur. Both State and Federal law support the increased use of renewable power
generation.

If the proposed project is not approved, renewable projects would likely be developed
on other sites in San Bernardino County, the Mojave Desert, or in adjacent states as
developers strive to provide renewable power that complies with utility requirements and
State/Federal mandates. For example, there are dozens of other wind and solar
projects that have applications pending with BLM in the California Desert District.
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No Project / No Action Alternative #2: No Action on the Calico Solar Project and
amend the CDCA land use plan to make the area available for future solar
development

Under this alternative, the proposed Calico Solar Project would not be approved by the
Energy Commission and BLM and BLM would amend the CDCA Land Use Plan of
1980, as amended, to allow for other solar projects on the site. As a result, it is possible
that another solar energy project could be constructed on the project site.

Because the CDCA Plan would be amended to make the area unavailable for future
solar development, it is expected that the site would continue to remain in its existing
condition, with no new structures or facilities constructed or operated on the site and no
soil erosion impacts or impacts to jurisdictional waters. As a result, this No Project/No
Action Alternative would not result in the impacts to soils and water under the proposed
project. However, in the absence of this project, other renewable energy projects may
be constructed to meet State and Federal mandates, and those projects would have
similar impacts in other locations.

No Project / No Action Alternative #3: No Action on the Calico Solar Project
application and amend the CDCA land use plan to make the area unavailable for
future solar development

Under this alternative, the proposed Calico Solar Project would not be approved by the
Energy Commission and BLM and the BLM would amend the CDCA Plan to make the
proposed site unavailable for future solar development. As a result, no solar energy
project would be constructed on the project site and BLM would continue to manage the
site consistent with the existing land use designation in the CDCA Land Use Plan of
1980, as amended.

Because the CDCA Plan would be amended to make the area unavailable for future
solar development, it is expected that the site would continue to remain in its existing
condition, with no new structures or facilities constructed or operated on the site and no
soil erosion impacts or impacts to jurisdictional waters. As a result, this No Project/No
Action Alternative would not result in the impacts to soils and water under the proposed
project. However, in the absence of this project, other renewable energy projects may
be constructed to meet State and Federal mandates, and those projects would have
similar impacts in other locations.

C.7.8 PROJECT-RELATED FUTURE ACTIONS — SOIL AND
WATER RESOURCES

This section examines the potential impacts of future transmission line construction, line
removal, substation expansion, and other upgrades that may be required by SCE as a
result of the Calico Solar Project. The SCE upgrades are a reasonably foreseeable
event if the Calico Solar Project is approved and constructed as proposed.

The SCE project will be fully evaluated in a future EIR/EIS prepared by the BLM and the
California Public Utilities Commission. Because no application has yet been submitted
and the SCE project is still in the planning stages, the level of impact analysis presented
is based on available information. The purpose of this analysis is to inform the Energy
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Commission and BLM, interested parties, and the general public of the potential
environmental and public health effects that may result these and the types of mitigation
measure that may be required to reduce or eliminate significant adverse impacts.

The project components and construction activities associated with these future actions
are described in detail in Section B.3 of this SA/DEIS. This analysis examines the
construction and operational impacts of two upgrade scenarios

e The 275 MW Early Interconnection Option would include upgrades to the existing
SCE system that would result in 275 MW of additional latent system capacity. Under
the 275 MW Early Interconnection option, Pisgah Substation would be expanded
adjacent to the existing substation, one to two new 220 kV structures would be
constructed to support the gen-tie from the