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5.3 GEOLOGIC HAZARDS AND RESOURCES 

5.3.1 Affected Environment  

The Project will encompass approximately 640 acres of land 6 miles east of Coalinga and 3 miles west of 
Interstate 5. The Site lies in the western portion of the Great Valley Physiographic Region of California, 
near the eastern side of the California Coast Ranges. The Site is in Pleasant Valley, in the southwestern 
portion of the San Joaquin Valley, and on the southwestern flank of the Guijarral Hills. The Project site 
lies primarily on alluvial fan deposits at the transition from the California Coast Ranges to the west and 
the San Joaquin Valley to the east. It is in a moderately to highly seismic region of California, with the 
San Andreas Fault located approximately 19 miles west of the Project. 

Site grading will be performed to create level pads for the equipment solar fields. Stormwater will be 
directed onto the solar fields for evaporation and infiltration. All process wastewater will be discharged to 
an evaporation pond. 

This section describes the existing geologic and soil conditions, geologic hazards, and geologic and 
mineral resources in the proposed Project area. The Project area is shown on the Overview Map inset on 
Figure 5.3-1. 

5.3.1.1 Geology 

The primary geologic sources of information used for this report were published by the USGS, the 
California Geological Survey (CGS) (formerly the California Division of Mines and Geology [CDMG]), 
the United States Department of Agriculture (USDA), and Fresno County. Much of the geologic 
information in this region is based on geologic mapping performed by Thomas Dibblee; Geologic Maps 
of the Coalinga and Guijarral Hills Quadrangles (2007), Kreyenhagen Hills Quadrangle (2006) and 
Avenal and La Cima Quadrangles (2006). The CGS (2004) was used to evaluate the regional and Project 
geology. Other specific references include: the Soil Survey of Fresno County, California, Western Part 
(USDA 2006); the Health and Safety Element and the Open Space and Conservation Element of the 
Fresno County General Plan (Fresno County 2000); and the San Joaquin Valley Groundwater Basin, 
California’s Groundwater Bulletin 118 (Regional Water Quality Control Board [RWQCB] 2006). All 
sources are cited in Section 5.3.6, References. 

A geotechnical investigation will be conducted for the Site. A geotechnical report was prepared for the 
Coalinga State Hospital, located on the adjacent land to the west; a copy of this report has been obtained 
from the Department of Mental Health and is included in Appendix C-1 to provide information on the 
geotechnical conditions near the site.  

The Project site is within Pleasant Valley, in the southwestern portion of the San Joaquin Valley near the 
border between the California Coast Ranges and the Great Valley geomorphic provinces in central 
California. The Great Valley is more commonly referred to as the Central Valley, which comprises 
approximately 20,000 square miles and extends from near Red Bluff on the north to near Bakersfield on 
the south, a distance of approximately 400 miles. The average width of the valley is approximately 50 
miles. Elevations in the Central Valley range from slightly below msl to 400 feet above msl at its north 
and south ends. The Central Valley is bounded on the north by low-lying hills, on the northeast by a 
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volcanic plateau of the Cascade Range, and on the west by the Coast Ranges, which in places rise to 
approximately 4,000 feet above msl. The Central Valley is bounded on the east by the Sierra Nevada, 
which in places rise to more than 14,000 feet above msl; and on the south by the California Coast Ranges 
and the Tehachapi Mountains. Roughly the northern one-third of the valley is known as the Sacramento 
Valley and the southern two-thirds as the San Joaquin Valley (Page 1986; Norris and Webb 1990).  

The Project lies entirely within the alluvial basin of Pleasant Valley as shown on Figures 5.3-1. Based on 
review of the USGS topographic maps of the Site and vicinity (Environmental Data Resources, Inc. 
[EDR] 2008), Site topography is nearly level agricultural land with a gentle slope from northeast to the 
southwest. Site elevations range from approximately 620 feet above msl in the northeastern corner to 570 
feet above msl in the southwestern corner. The Site is incised by some unnamed northeast-southwest 
direction drainage, mainly located in the northeastern quarter of the Site, that has been partially graded 
and partially converted into agricultural land.  

5.3.1.1.1 Regional Geology 

A regional geologic map is presented on Figure 5.3-2 (CGS 2004). The Pleasant Valley subbasin is 
surrounded by Tertiary-age continental and marine sediments of the Coast Ranges and the western flank 
of the Kettleman Hills and includes the alluvium of the San Joaquin Valley (RWQCB 2006). The Site is 
mapped as underlain by Quaternary-age alluvium (Q) and Plio-Pleistocene-age sedimentary rocks (QPc) 
that are described as alluvial fan sediments.  

The geologic units in the vicinity of the Site, presented on published geologic maps by Dibblee (2006a, 
2006b, and 2007), are characterized slightly differently. Descriptions of these units are presented below. 

Surficial Sediments (Qa):  Quaternary alluvium forms the valley fill deposits. The alluvial deposits are 
generally characterized by layered intervals of gravel, sand, and clay without obvious lateral continuity. 
This suggests that these materials were deposited in a low energy alluvial-plain type environment, with 
small-scale drainages and streams that shifted often. 

Tulare Formation (QTt):  Valley sediments of the Tulare Formation are exposed at the surface within the 
Guijarral Hills east of the Project and in the lower elevation of the ranges to the north and northeast of the 
Project. This material consists of weakly indurated, Pleistocene- or possible late Pliocene-age deposits of 
pebble/gravel conglomerate, bedded to crudely bedded pebbles, mostly of siliceous shale and of hard 
sandstone, derived from the Panoche Formation. The formation also includes interbedded, soft, light 
brown sandstone, deposited as alluvial fans.  

San Joaquin Formation (Tsj):  The San Joaquin Formation is exposed in the hills and mountains 
northwest of the Site above the Tulare Formation. These materials are composed of brackish marine 
clastic, late Pliocene-age deposits of mostly soft claystone and some sandstone, and are locally pebbly or 
a pebble conglomerate. 

Etchegoin Formation (Te/Teb):  The Etchegoin Formation is also exposed in the slopes north of the Site 
above the Tulare and the San Joaquin Formations. These materials are described as shallow marine 
clastic, weakly lithified, Pliocene- to possible latest Miocene-age. These units are typically described as 
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semi-friable, bedded sandstone but include minor interbeds of siltstone and claystone. The material is 
locally pebbly or fossiliferous with small clam shells. 

5.3.1.1.2 Geologic Structure  

This portion of California is within the broad boundary zone between the North American tectonic plate 
to the east and the Pacific tectonic plate to the west. The San Andreas Fault is the primary element of this 
boundary, located approximately 19 miles west of the Project.  

The San Joaquin Valley is a synclinal structure between the tilted block of the Sierra Nevada on the east 
and the complexly folded and faulted Coast Ranges on the west. The Sierra Nevada is uplifted along its 
eastern flank and depressed along its western flank, where it is overlain by sedimentary deposits of the 
San Joaquin Valley. Beneath the San Joaquin Valley, a westwardly thickening wedge of sediments 
overlies crystalline basement rocks similar to those exposed in the Sierra Nevada. Indirect evidence 
suggests that the Sierra Nevada block extents westward to the flanks of the Coast Ranges (Miller et al., 
1971). 

The large northwest-trending syncline between the Sierra Nevada and the Coast Ranges is the principal 
late Cenozoic structure in the San Joaquin Valley. The axial part of the syncline has subsided at a 
minimum rate of 0.7 to 1 foot per 1,000 years during the past 600,000 years. The structural axis 3 to 6 
miles east of the western valley margin has remained stationary during the late Quaternary and governs 
the general location and orientation of the Valley. The topographic axis (trough) of the Valley, 
approximated by the interface of Sierran sands and Coast Range alluvium in the Valley subsurface, has 
rarely coincided with the structural axis, suggesting that rates of sedimentation have equaled or exceeded 
rates of subsidence (Lettis 1982). 

The Diablo Range (the most easterly of the Coast Ranges) forms the western border of the San Joaquin 
Valley. The structure of this range is a broad anticline with an eastern monoclinal limb dipping beneath 
the Valley. The exposed core of the range is formed by complexly folded and contorted sedimentary and 
igneous rocks of the Franciscan Formation. Lesser folds pass beneath the Valley and trend obliquely to 
the range. Structural complexity along the west flank of the Coast Ranges generally increases in a 
southward direction. Less deformed sedimentary strata exposed along the western border of the Valley 
and folded during the uplift of the Coast Ranges range in age from Late Cretaceous to Quaternary (Miller 
et al., 1971). 

Within the foothills, the principal Quaternary folds west of the Site include the Tumey Hills, Panoche 
Hills, Wisenor Hills, and Laguna Seca Hills anticlines and the Little Panoche Valley and Carrisalito Flat 
synclines. These structures are much smaller than the San Joaquin Valley syncline, and typically have 
northeast or east-trending axes. The domed Panoche Hills anticline is the largest foothill structure in the 
region and has risen at a minimum rate of 1 to 1.3 feet per 1,000 years during the late Quaternary age. 
Minimum rates of uplift for the smaller Laguna Seca Hills and Wisenor Hills anticlines are approximately 
0.7 foot per 1,000 years during the same period (Lettis 1982). 
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5.3.1.1.3 Local Geology 

A Project geologic map is presented as Figure 5.3-3 (CGS 2004). Geologic units encountered within 2 
miles of the Site are summarized in Table 5.3-1 and discussed below.  

Table 5.3-1 
Geologic Conditions1 

Geologic 
Abbreviation Geologic Name Description/Comments 

Q Alluvium Mostly Holocene-age, some Pleistocene-age. 
Quaternary marine and nonmarine sediments. 

Qpc Valley Sediments Plio-Pleistocene-age nonmarine sediments and 
Pliocene-age nonmarine sediments, weakly indurated. 

Reference:  
1 Data from CGS, 2004.  

Plio-Pleistocene-age sedimentary rocks underlie the northeast corner of the Project site and a limited 
segment of the transmission line route. The remainder of the Project is underlain by Quaternary-age 
alluvium. Both units are described as alluvial fan or valley sediments reported to consist primarily of stiff 
to very stiff sandy lean and fat clay, with zones of silty sand and sandy silt. Bedrock is believed to be 
present to several hundred feet below ground surface (bgs) in this area. (URS 2008) 

The Phase I Environmental Site Assessment included a site visit and a review of published geologic and 
hydrogeologic information for the Site area (URS 2008). The latest California Department of Water 
Resources (DWR) Map of Equal Groundwater Elevations (DWR 2005) indicates that the groundwater 
level beneath the Site is at an approximate elevation of 300 feet msl, or greater than 250 feet bgs. 

5.3.1.1.4 Faults and Seismicity  

Active and potentially active faults have been mapped in the region and documented by a number of 
government agencies and scientific entities. An “active fault” is defined by the CDMG as one that has had 
surface displacement within the last 11,000 years. Faults with no evidence of surface displacement within 
the last 11,000 years (i.e., Holocene age) are not necessarily inactive. Potentially active faults have shown 
displacement within the last 1.6 million years (Quaternary age). “Inactive faults” show no evidence of 
movement in Quaternary age, suggesting that the faults are dormant (Fresno County 2000). Numerous 
published maps and reports have been prepared by the USGS, the CGS, and other state or public agencies, 
such as the Southern California Earthquake Center (SCEC), that present information on fault location and 
activity. Table 5.3-2 presents a list of active and potentially active faults within approximately 60 miles of 
the Project. Fault characteristics listed in Table 5.3-2 are based on published data.  

The Alquist-Priolo Earthquake Fault Zoning Act (APEFZA) of 1994 (formerly known as the Alquist-
Priolo Special Studies Zone Act of 1972) stipulates that no structure for human occupancy may be built 
within an earthquake fault zone until geologic investigations demonstrate that the Site is free of fault 
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traces that are likely to rupture with surface displacement (Fresno County 2000). The Site is not located 
within an earthquake fault zone and no known active fault zones traverse the Site (CGS 1999).  

A Regional Fault and Epicenter Map is presented as Figure 5.3-4. The San Andreas Fault is clearly the 
dominant seismic source in the area. The three next most significant Quaternary faults in the Pleasant 
Valley region are the Nunez Fault and Great Valley Fault. Other lesser faults include the San Juan Fault, 
Rinconada Fault, and Ortigalita Fault. The San Andreas Fault Zone and the Nunez Fault are described 
here in detail because they are the closest designated earthquake fault zones to the Site. The Great Valley 
thrust faults are also described in detail due to their proximity to the site and potential for activity. 

San Andreas Fault Zone. The San Andreas Fault lies to the west of the Site. The fault is considered 
active and is of primary concern in evaluating seismic hazards throughout western Fresno County (Fresno 
County 2000). The 684-mile-long San Andreas Fault Zone is the principal element of the San Andreas 
Fault System, a network of faults with predominantly dextral strike-slip displacement that collectively 
accommodates the majority of relative north-south motion between the North American and Pacific 
plates. The San Andreas Fault Zone is the most extensively studied fault in California, and perhaps the 
world. The creeping section of the San Andreas Fault is approximately 28 miles from the Site at its 
closest point. The San Andreas Fault Zone is considered to be the Holocene and historically active strike-
slip fault that extends along most of coastal California from its complex junction with the Mendocino 
Fault Zone on the north, southeast to the northern Transverse Range and inland to the Salton Sea, where a 
well-defined zone of seismicity transfers the slip to the Imperial Fault along a right-releasing step 
(USGS 2006b). 

Two major surface-rupturing earthquakes have occurred on the San Andreas Fault in historical time: the 
1857 Fort Tejon and 1906 San Francisco earthquakes. Additional historical surface rupturing earthquakes 
include the unnamed 1812 earthquake along the Mojave section and the northern part of the San 
Bernardino Mountains section, and a large earthquake in the San Francisco Bay area that occurred in 
1838 that was probably on the Peninsula section. Historical fault creep rates are as high as 32 millimeters 
per year for the 82-mile-long creeping section in central California, with creep rates gradually tapering to 
zero at the northwestern and southeastern ends of the section. Average slip rates for the San Andreas Fault 
zone exceed 5 millimeters per year (USGS 2006b). 

Nunez Fault. The Nunez Fault is located approximately 6 to 7 miles northwest of Coalinga and is 
approximately 14 miles from the Site at its closest point. The fault is approximately 2.6 miles long and is 
considered active, based on surface rupture associated with the 1983 Coalinga earthquake. The fault is 
divided into two north- and south-trending segments. About 2.1 miles of right-reverse surface rupture 
occurred on the segments. Total displacement and timing of past fault movements are poorly constrained 
(Rymer and Ellsworth 1990; Fresno County 2000). 

Great Valley Thrust Faults. The Great Valley Thrust faults have been divided into at least 14 segments 
extending over 300 miles in cumulative length, based on geomorphic interpretation of the range front 
bordering the western edge of the Central Valley (USGS 2006a). The closest Great Valley Thrust Fault is 
approximately 3.5 miles from the Site at its closest point (Blake 2001). Recent evidence suggests that the 
faults located along the western boundary of the San Joaquin Valley may be more active than once 
believed. Asymmetrical folds identified on the eastern slopes of the Coast Ranges can hide faults that 
show no surface rupture. The faults and folds along the Coast Range-Sierran Block Boundary (Great 
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Valley Thrust faults) are similar or include the faults and folds that were the source of the 1983 Coalinga 
earthquake. The Great Valley Thrust faults are now believed to be active and capable of generating large 
magnitude earthquakes (Rymer and Ellsworth 1990; Fresno County 2000). The Great Valley Thrust faults 
are buried geologic structures (blind thrusts); the fault planes do not reach the earth’s surface and are 
buried at depths in excess of 5 kilometers. Because these blind thrust faults do not rupture the ground 
surface they are not considered hazards under the APEFZA and are not identified as earthquake fault 
zones. 

San Juan Fault. The San Juan Fault is considered potentially active. SCEC reports some evidence for 
active faulting at the northern end of the fault and notes that the remainder of the fault appears much less 
active. The San Juan Fault is included in regional seismic hazard models as a potential source, albeit a 
minor one (CGS 2003b).  

Rinconada Fault. The Rinconada Fault is a minor fault located over 40 miles from the Project. It is 
considered potentially active.  

Ortigalita Fault Zone. The Ortigalita Fault zone is an active right strike-slip fault in the central Coast 
Ranges that is an eastern part of the larger San Andreas Fault System. The Ortigalita Fault zone extends 
from northwest of San Luis Reservoir to southeast in the Panoche Valley vicinity. The Ortigalita Fault 
zone is characterized by echelon fault traces separated by pull-apart basins. Late Quaternary slip rates and 
recurrence intervals are unknown, although the recurrence interval for the entire Ortigalita Fault zone is 
approximately 2,000 to 5,000 years. The vertical slip rate is at least 0.01-0.04 millimeters per year. The 
right slip component is probably greater than the vertical component and is estimated to be 0.5 to 1.5 
millimeters per year (USGS 2006b). 
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Table 5.3-2 
Seismic Source Characteristics 

Fault Name Status1 

Approximate 
Nearest 

Distance to 
Project 
(miles)2 Type of Faulting3 

Fault 
Length 
(miles)3 

Slip Rate3 
(mm/year) 

Maximum 
Magnitude 

Earthquake3 
(Mmax) 

Great Valley 13 A 3.5 Reverse 19 1.5 6.5 
Great Valley 14 A 4.2 Reverse 15 1.5 6.4 
Nunez A 13.8 Reverse 2.6 NA NA 
Great Valley 12 A 15.8 Reverse 11 1.5 6.3 
San Andreas – Parkfield A 19.7 Right-lateral strike-slip 23 34 6.7 
Great Valley 11 A 27.8 Reverse 16 1.5 6.4 
San Juan PA 31.1 Right-lateral strike-slip 42 1.0 7.0 
Great Valley 10 A 41.2 Reverse 14 1.5 6.4 
Rinconanda  PA 42.3 Right-lateral strike-slip 117 1.0 7.3 
Great Valley 9 A 54.7 Reverse 24 1.5 6.6 
Ortigalita A 55.4 Right-lateral strike-slip 41 1.0 6.9 
References: 
1A = Active, PA = Potentially Active 

2Fault distances based on Blake, 2001. 
3 Data based on CGS, 2003a  

The Project area is considered moderately to highly seismically active given the proximity and number of 
potential seismic sources. Figure 5.3-4 presents a regional fault and epicenter map showing the 
approximate location of the Project relative to seismic sources and past earthquakes. Notable historic 
seismic events affecting the Project area are presented in Table 5.3-3. 
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Table 5.3-3 
Significant Historic Earthquakes  

Date 

Approximate 
Distance to 

Project 1 

(miles) 

Estimated 
Earthquake 
Magnitude2 

Name, Location 
or Region 
Affected Comments2 

February 2, 1881 18 5.8 Parkfield 
Earthquake Knocked down several chimneys in Parkfield.  

March 3, 1901 18 6.4 Parkfield 
Earthquake 

Knocked down chimneys in Bradley, Echo Valley, 
Parkfield, Slacks Canyon, Stone Canyon, and Warthan 
Canyon. Three houses damaged in Parkfield and minor 
damage to structures in surrounding, more distant 
communities.  

March 10, 1922 18 6.3 Parkfield 
Earthquake 

Houses were severely damaged along the fault zone in 
Monterey and San Luis Obispo Counties. A ground 
crack, 15-30 cm wide and 800 m long was reported in 
Cholame Valley.  

June 8, 1934 18 6.0 Parkfield 
Earthquake 

Strongest earthquake in a series of earthquakes 
between June 5 and 14, 1934. Caused severe damage 
in Parkfield. Highway bridge foundations shifted and 
chimneys were knocked down along the fault zone 
between Stone Canyon and the southern boundary of 
Monterey County.  

June 27, 1966 18 5.5 Parkfield 
Earthquake Caused minor damage in Parkfield.  

May 2, 1983 9 6.5 Coalinga 
Earthquake 

Caused $10 million in property damage and injured 94 
people. Damage was most severe in Coalinga, where an 
eight-block commercial district was destroyed.  

July 22, 1983 13 5.7 Coalinga 
Earthquake Large aftershock of the May 2 Coalinga Earthquake. 

August 4, 1985 3 5.9 North Kettleman 
Hills Earthquake 

Third in a series of blind thrust earthquakes along the 
fold belt east of the Coast Ranges. 

References:  
1Distance to Site estimate from center of Site to historical earthquake locations presented by USGS California Earthquake History webpage 
(USGS 2008a). 
2 Earthquake information compiled from the Southern California Earthquake Data Center website (SCEDC 2008).  

5.3.1.2 Geologic Hazards 

5.3.1.2.1 Surface Fault Rupture/Fault Displacement 

The San Andreas Fault is the nearest active fault to the Project, located approximately 19 miles to the 
west. Based on the information provided by the California Geological Survey (1999), the Site is not in an 
Alquist-Priolo Earthquake Fault Zone and no known active faults traverse the Site. Furthermore, no 
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known potentially active faults are present within the Project site (see Figure 5.3-4). Therefore, there are 
no faults with significant potential for fault rupture and no known hazards associated with fault rupture 
along an active fault at the Project site. 

5.3.1.2.2 Seismic Shaking 

Due to the proximity to the San Andreas and other faults, the Project area could be subject to moderate to 
strong ground shaking in response to a local or more-distant large-magnitude earthquake occurring during 
the expected lifespan of the proposed Project. Regional planning level estimates of ground motion are 
presented in the CGS Probabilistic Seismic Hazards Mapping Ground Motion Page (CGS 2003b). This 
Probabilistic Seismic Hazards Assessment (PSHA) model estimates that the peak ground acceleration for 
the Project area is about 0.5g for the hazard level associated with a 10 percent probability of exceedance 
in 50 years. For the 2 percent probability of exceedance in a 50-year hazard level, the USGS National 
Seismic Hazard Maps show a peak ground acceleration of about 0.9g (USGS 2008c). 

5.3.1.2.3 Landslides (Mass Wasting and Slope Stability) 

Landslides can occur due to the presence of steep slopes in combination with saturated soil or rock and/or 
seismic activity. The Site is on relatively level ground; therefore, the risk of landslides is very low. The 
mountains to the west of the Site could experience landslides; however, due to their distance from the Site 
and proposed improvements, the potential for landslides to affect the Project is low. Furthermore, the 
landslide hazards map in the Fresno County General Plan (Fresno County 2000) shows the Project outside 
of areas with moderate to high potential for landslides. 

5.3.1.2.4 Liquefaction, Seismic Settlement, and Lateral Spreading 

Liquefaction is a phenomenon where loose, saturated, coarse-grained soils (with less than 50 percent 
passing the No. 200 sieve) lose their strength and acquire some mobility from strong ground motion 
induced by earthquakes. The secondary effects of liquefaction include sand boils, settlement, reduced soil 
shear strength, lateral spreading, and global instability due to liquefaction (flow slides) in areas with 
sloping ground. 

The groundwater table at the Site is on the order of 250 feet bgs. Liquefaction is not known to occur 
deeper than about 50 feet bgs, and therefore, the potential for liquefaction to occur at the Site is 
considered very low. Furthermore, the near-surface soil at the Site is expected to be primarily clay, which 
is not typically susceptible to liquefaction. 

Seismically induced settlement of dry soils (seismic compaction) can occur during strong ground shaking 
in loose, clean granular deposits above the water table, resulting in ground surface settlement. The 
primarily clayey soils expected at the Site are not expected to be susceptible to seismic compaction, and 
therefore, the potential for seismic compaction is low. 

Lateral spreading is a phenomenon in which surficial soil displaces along a shear zone that has formed 
within an underlying liquefied layer. Upon reaching mobilization, the surficial blocks are transported 
down slope or in the direction of a free face by earthquake and gravitational forces. Because of the 
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absence of significant slopes and the low potential for liquefaction, the Site is not considered prone to 
lateral spreading. 

The Site-specific geotechnical study will further address the potential for these hazards and provide 
mitigation, as needed. 

5.3.1.2.5 Expansive Soils and Settlement 

The Plasticity Index (PI) of the near-surface soil at the Coalinga State Hospital west of the Site is reported 
to range from 17 to 34, indicating a moderate to high expansion potential (Barker 2008). When expansive 
soil with low moisture content is exposed to moisture it can swell, and lightly loaded structures supported 
on expansive soil can be damaged due to the uplift caused by swelling. Over-excavation and replacement 
with non-expansive soil may be required below shallow foundations at the Site to reduce the potential for 
heave of the structures. As an alternative, the structures could be supported on small-diameter piles that 
gain support in friction in the soil below the upper zone where volume change can occur. 

Local studies suggest that the Project area may contain soils subject to hydrocompaction (Kleinfelder 
2000; City of Coalinga 2005). Hydrocompaction can occur in dry soils that have an unstable soil structure 
due to deposition or irrigation processes, typically with a skeletal structure that is weakly cemented by 
soluble salts or clay. Increases in moisture content can cause the interparticle cementation to reduce, 
causing changes in volume (collapse), especially when loaded. The Site-specific geotechnical 
investigation should further evaluate the potential for collapse on the Site, and, if necessary, provide 
recommendations for Site preparation, grading, and foundation construction to reduce the impact of 
hydrocompaction on the Project.  

The upper several feet of soil has likely been disturbed due to agricultural and mining activities at the 
Project site.  The geotechnical report will also address the presence of these soils with respect to 
earthwork to mitigate the potential for impact on the Project. 

5.3.1.2.6 Subsidence 

Subsidence caused by groundwater withdrawal is common in agricultural areas that use irrigation from 
groundwater. Significant subsidence has occurred in the Central Valley in the past, with total ground 
surface settlement more than 20 feet in the past 50 years. The Pleasant Valley Water District is among 
areas where subsidence has been an issue in the past. Subsidence in Fresno County has generally 
stabilized, except during droughts. Localized subsidence can also result from the withdrawal of oil and 
gas. The Project is not within an area of subsidence according the Landslide Hazards and Areas of 
Subsidence figure in the Fresno County General Plan (Fresno County 2000). The potential for future 
subsidence in the area is low.  

5.3.1.2.7 Tsunamis and Seiches 

Tsunamis are seismically induced waves generated by sudden movements of the ocean bottom during 
submarine earthquakes, landslides, or volcanic activity. Seiches are similarly generated, but are waves in 
lakes or reservoirs. There are no lakes or seas within the Site vicinity, and therefore, the potential for 
damage due to a tsunami or seiche is low. 
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5.3.1.3 Geologic Resources 

Geologic resources of recreational, commercial, or scientific value in the Project vicinity that could be 
affected comprise sand, gravel, mineral mines, oil, and gas reserves. Oil, gas, and hydrogeologic 
resources of value were evaluated by reviewing maps on the California Division of Oil, Gas & 
Geothermal Resources (DOGGR) Web site. Mineral resources data was obtained from published USGS 
data and the USGS Web site (http://mrdata.usgs.gov/). Additional information on geologic resources is 
included in Section 7.9, Mineral Resources, in the Background Report of the Fresno County General Plan 
(Fresno County 2000). The geologic resources are discussed below because of their economic value and 
proximity to the Project site.  

5.3.1.3.1 Sand, Gravel, and Mineral Resources 

The majority of the sand and gravel resources in Fresno County are along the San Joaquin and Kings 
Rivers, a significant distance from the Project site. The Mineral Resource Locations map in the 
Background Report of the Fresno County General Plan indicates sand and gravel resources are a 
minimum of 4 miles from the Site, primarily to the east along the base of the Coast Ranges (Fresno 
County 2000). Additional data available on the USGS Web site indicate some small sand and gravel 
mines about 3 miles or farther from the Project site, many of which are inactive. Granite Construction’s 
Coalinga Plant is noted to be active approximately 8 miles northwest of the Site (USGS 2008b). 

Other surface mining in the area includes several gypsum/anhydrite mines, the nearest of which is about 
½-mile north of the Site; others are about 4 miles or further away (USGS 2008b). Metals and other 
resources present in the County include asbestos, chromite, copper, diatomite, gold, granite, gypsum, 
limestone, mercury, and tungsten (Fresno County 2000). The only metal mining close to the Site is a gold 
mine approximately 5 miles to the southwest (USGS 2008b). 

Due to the clayey nature of the soil at the Project site and the significant depth to bedrock, the potential 
for significant sand and gravel resources on the Project site is considered negligible. Similarly, the 
potential for mineral resources on or near the Project site is considered low. 

5.3.1.3.2 Oil and Gas 

Oil production is a major industry in the western portion of Fresno County, particularly near Coalinga. 
Natural gas and liquid natural gas are present in oil sands, with oil in an overlying gas cap, or as dry gas. 
Significant coal mining operations were also present near Coalinga up to about 100 years ago. (Fresno 
County 2000)  

The northeast corner of the Project site lies on the southwestern edge of the Guijarral Hills Oil Field. 
Review of the Munger Map Book of California and Alaska Oil and Gas Fields (Munger 1999), and 
DOGGR Map 503 of the East Coalinga Extension, Guijarral Hills, and Pleasant Valley Fields shows six 
oil wells located on the Site’s northeastern corner. These wells are identified as Chevron USA, Inc. wells 
#62, #71, #73, #81, #82 and #84. Two of the wells (#71 and #73) are mapped as “plugged and abandoned 
– dry hole” and the remaining wells are mapped as “plugged and abandoned – oil.” Other information 
available on the DOGGR Web site indicates that the wells may have been installed as early as 1949 and 
abandoned as recently as 1990 (Munger 1999; DOGGR 2003; URS Corp 2008).  
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Based on the information reviewed, the Project site is no longer utilized for oil and gas resources. 

5.3.2 Environmental Consequences 

Potential Project impacts on geologic or mineral resources and potential geologic hazard impacts on the 
Project can be divided into those related to construction activities and those related to plant operation and 
maintenance. 

5.3.2.1 Construction-Related Impacts 

Construction-related impacts to geologic or mineral resources primarily involve grading operations and 
installation of foundations. The proposed improvements include excavation and minor grading for 
building and equipment pads and foundations, for utility trenches, and for drainage of surface water flow. 

The presence of potentially expansive, loose and/or collapsible near-surface soil will affect the depth of 
excavation required for construction of shallow foundations, which will be determined as part of the 
geotechnical investigation for the Project. Temporary construction slopes will be required for these 
foundation excavations, as well as for utility trenches and any septic systems or leach fields; the slopes, 
though temporary, will be stable. Pile foundations may be required for heavily loaded structures. Other 
potentially significant impacts by geologic conditions on construction are not anticipated, and Project site 
development is not anticipated to result in significant adverse impacts to geologic or mineral resources. 
With implementation of the mitigation measures outlined in Section 5.3.4, impacts to plant construction 
by the geologic environment will be reduced to less than significant levels.  

5.3.2.2 Operation Related Impacts 

No significant impacts to geologic or mineral resources have been identified as a result of operation. 
Potential impacts of geologic hazards on the Project and ancillary facility operations include seismic 
shaking and the presence of near-surface expansive, loose, and/or collapsible soil. With implementation 
of the mitigation measures outlined in Section 5.3.4, impacts to plant operations from geologic hazards 
will be reduced to a less than a significant level. 

5.3.3 Cumulative Impacts 

No cumulative impacts to the geologic and mineral resources at the Site have been identified.  

5.3.4 Mitigation Measures 

5.3.4.1 Seismic Hazards 

The potential exists for strong ground shaking from a variety of nearby seismic sources, including the San 
Andreas Fault. The mirrors, the equipment and buildings within the power block, and the lateral 
transmission line will need to be designed and constructed to withstand strong earthquake shaking as 
specified in the 2007 CBC in accordance with Fresno County requirements. 
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GEO-1: Project facilities shall be designed in accordance with applicable building codes’ seismic design 
criteria. Other Project elements would be designed and constructed in accordance with the appropriate 
industry standards and good engineering and construction practices and methods, as applicable. 

GEO-2: A design level geotechnical investigation shall be performed. Recommendations, including 
seismic design criteria, would be provided for the design of the various types of structures and equipment 
planned for the Project site. The design level geotechnical study would be performed by professional civil 
or geotechnical engineers and engineering geologists licensed in the State of California who would 
provide design and construction recommendations, as appropriate, to reduce potential impacts from 
geologic hazards or soil conditions. 

5.3.4.2 Expansive Soil and Settlement 

Near-surface expansive soils are expected to be present in some areas of the Project site and could 
negatively affect lightly loaded structures supported directly on such soils. The effects of expansive soils, 
if present, can be mitigated by removing the soil and backfilling with non-expansive soil, chemically 
stabilizing the soil to reduce expansion potential, or by constructing the structure foundations to resist 
uplift caused by expansive soil.  

It is also possible that near-surface soil has been disturbed by agricultural activities and/or may be subject 
to hydrocompaction; these soils may settle under the application of loads and therefore may not be 
suitable for support of surface improvements such as foundations, roads, building floor slabs and 
hardscape. Appropriate mitigation would be required to reduce the potential for damage to the Project 
elements as a result of settlement of near-surface soil. 

A design-level geotechnical investigation shall be performed to evaluate subsurface conditions and, if 
required, provide soil preparation methods and/or design recommendations to mitigate the potential for 
damage to the Project elements resulting from expansive or loose soil. Mitigation measure GEO-2 above 
is applicable to expansive soil and settlement. Beyond that, the following mitigation measure applies. 

GEO-3: Site grading or other measures shall be performed to mitigate the potential for structural damage 
due to expansive and loose surficial soil, or soil subject to hydrocompaction. Specific recommendations 
for mitigation shall be provided in the geotechnical investigation report (GEO-2). Possible measures 
include overexcavation of the surficial clays and replacement with non-expansive material, 
overexcavation and recompaction, and/or a foundation design that resists uplift loads or settlement. 

5.3.4.3 Grading 

Based on the Grading and Drainage Plan, 6,200,000 cubic yards of cut and 6,200,000 cubic yards of fill 
are required.  A grading permit is likely to be required prior to commencing Site work in accordance with 
the provisions of Chapter 15.28 of the Fresno County Ordinance Code. Construction activities would also 
be performed in accordance with the soil erosion/water quality protection measures to be specified in the 
construction stormwater pollution prevention plan (SWPPP) for the Project. The SWPPP is discussed 
further in Section 5.5, Water Resources. 
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5.3.4.4 Geologic Resources 

There are no significant impacts to geologic resources; therefore, no mitigation is recommended. 

5.3.5 LORS Compliance 

Applicable LORS are discussed in this section and summarized in Table 5.3-4. 

5.3.5.1 Federal 

There are no federal regulations, plans, or standards for geological hazards and resources. 

5.3.5.2 State 

5.3.5.2.1 California Public Resources Code 25523(a): 20 CCR § 1252 (b) and (c) 

None of the Project components is located within or cross an Alquist–Priolo Earthquake Fault Zone. The 
Project will not be subject to requirements for construction within an Alquist–Priolo Earthquake Fault 
Zone. The administering agency for the above authority is the CEC. 

5.3.5.2.2 Seismic Hazards Mapping Act, California Public Resources Code 2695(a): (1) and (3)-(5) 

The Seismic Hazards Mapping Act of 1990 (Public Resources Code, Chapter 7.8, Division 2) directs the 
CGS to delineate seismic hazard zones. The purpose of the Act is to reduce the threat to public health and 
safety and to minimize the loss of life and property by identifying and mitigating seismic hazards. Cities, 
counties, and state agencies are directed to use seismic hazard zone maps developed by CGS in their land-
use planning and permitting processes. The Act requires that site-specific geotechnical investigations be 
performed prior to permitting most urban development projects within seismic hazard zones. It addresses 
the effects of strong ground shaking, liquefaction, landslides, or other ground failure and other seismic 
hazards caused by earthquakes.  

The Act also addresses tsunamis and seiches. It states that maps may include potential effects of tsunami 
and seiche when information becomes available from other sources and the state geologist determines the 
information is appropriate for use by local government. The administering agency for the above authority 
is the CEC.  

5.3.5.2.3 CBC 

The 2007 edition of the CBC is based on the 2006 edition of the International Building Code, with 
revisions specifically tailored to geologic hazards in California. 

Chapter 16: Structural Design 

This chapter requires structural designs to be based on geologic information for seismic parameters, soil 
characteristics, and Site geology. 
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Chapter 18: Soils and Foundations 

This chapter sets requirements for excavations and fills, foundations, and retaining structures with regard 
to expansive soils, subgrade bearing capacity, seismic parameters, and also addresses waterproofing and 
damp-proofing foundations. In Seismic Zones 3 and 4, as defined by the CBC, liquefaction potential at 
the Site should be evaluated. 

Chapter 33: Site Work, Demolition and Construction, and Appendix Chapter 33 

This chapter and appendix establish rules and regulations for construction of cut-and-fill slopes, fill 
placement for structural support, and slope setbacks for foundations. 

The administering agency for the above authority is the CEC. 

5.3.5.2.4 CEQA of 1970 

CEC will be the lead agency for rules and regulations to implement CEQA. Appendix G, Section VI of 
the CEQA guidelines contains the geologic hazards and resources related to the Project. 

5.3.5.3 Local 

5.3.5.3.1 Health and Safety Element of the Fresno County General Plan (2000) 

The element provides policies and programs to minimize injuries and loss of life and reduce property 
damage from seismic and geologic hazards. The element includes the following policies: HS-D.3 to 
require the performance of a geotechnical/geologic study in areas with seismic or geologic hazards; HS-
D.4 to require design in accordance with the Uniform Building Code; HS-D.5 to address the Alquist-
Priolo Earthquake Fault Zoning Act; HS-D.8 to address expansive soil; HS-D.9 to address grading; and 
HS-D.12 to address landslide hazards. The administering agency for the above authority is the Fresno 
County Department of Public Works and Planning.  

5.3.5.3.2 Open Space and Conservation Element of the Fresno County General Plan (2000) 

The Open Space and Conservation Element provides goals, policies, guidelines, and programs related to 
conservation of areas with significant mineral deposits and oil and gas resources. The element includes 
Policy OS-C.10 that states, “The County shall not permit land uses that threaten the future availability of 
mineral resources or preclude future extraction of those resources.” The administering agency for the 
above authority is the Fresno County Department of Public Works and Planning. 
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Table 5.3-4 
Summary of LORS 

Jurisdiction LORS Requirements 
Conformance 

Section 
Administering 

Agency 
Agency 
Contact 

Federal 
 None applicable (NA) NA NA NA NA 
State 
 California Public 

Resource Code 
25523(a), Alquist-
Priolo Earthquake 
Fault Zone 

Avoid development in Alquist-
Priolo Earthquake Fault Zones 

5.3.1.2.1 CEC Eileen 
Allen 

 California Public 
Resource Code 
2695(a): (1) and (3)-
(5)) 

Identify and address seismic 
hazards identified by CGS 
and/or city, county, or state 
agency. 

5.3.4.1 CEC Eileen 
Allen 

 2007 California 
Building Code 

Meet seismic, foundation and 
retaining wall design 
requirements. Control 
excavation, grading, 
construction to safeguard life 
and property welfare. 

5.3.4.1 CEC Eileen 
Allen 

Local  
 Health and Safety 

Element of the Fresno 
County General Plan 
(2000) 

Address geologic and seismic 
hazards as part of 
development process. 

5.3.4.1 Fresno County, 
Department of Public 
Works and Planning 

Eddie 
Gonzalez 

 Open Space and 
Conservation Element 
of the Fresno County 
General Plan (2000) 

Avoid development that 
threatens the availability and 
extraction of mineral resources. 

5.3.1.3 Fresno County, 
Department of Public 
Works and Planning 

Eddie 
Gonzalez 

 
5.3.5.4 Agencies and Agency Contacts 

CEC and the Fresno County Department of Public Work and Planning are the administering agencies for 
the Project. The contacts provided in Table 5.3-5 have not been consulted in preparation of this section, 
but are identified as the lead contacts for the various disciplines. 
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Table 5.3-5 
Agency Contact List for LORS 

No. Agency Contact Address Telephone 

1 California Energy Commission 
Facilities Siting Division 

Eileen Allen, 
Energy Facility Licensing 

Program 

1516 Ninth Street, MS-15 
Sacramento, CA 95814 916-654-4082 

2 Fresno County, Department of Public 
Works and Planning 

Eddie Gonzalez, 
Development Services 
Division, Zoning Unit 

2220 Tulare Street, 6th Floor 
Fresno, CA   93721 559-262-4297 

Source:   
URS Corporation, 2008. 

5.3.5.5 Permits Required and Permitting Schedule 

Permits required for this Project are listed in Table 5.3-6. A grading permit will likely be required prior to 
construction. 

Table 5.3-6 
Applicable Permits 

Responsible Agency Permit/Approval Schedule 

Federal None required N/A 
State None required N/A 
Local Grading Permit Prior to construction 
 

5.3.6 References 

Barker, Leroy. 2008. Personal communication, Coalinga State Hospital, California Department of 
Mental Health, June 4. 

Blake, T.F. 2001. FRISKSP (Version 4.00) A Computer Program for the Probabilistic Estimation 
of Peak Acceleration and Uniform Hazard Spectra Using 3-D Faults as Earthquake 
Sources. 

California Department of Conservation, Division of Oil, Gas & Geothermal Resources 
(DOGGR). 2003. District 5 Maps, Map Number 503, East Coalinga Extension, Guijarral 
Hills, Pleasant Valley Fields, March 19. 

California Department of Water Resources (DWR), San Joaquin District. 2005. Lines of Equal 
Elevation of Water in Wells, Unconfined Aquifer, San Joaquin Valley. 



SECTIONFIVE Environmental Information 

5.3-18    W:\27658031\AFC Sections\Master TOC.doc\20-Nov-08\SDG       

California Geological Survey (CGS) (formerly California Division of Mines and Geology 
[CDMG]), 2004. GIS Data for the Geologic Map of California. Compilation by Jennings 
et. al, 1977. Digital representation by Saucedo et al, 2000. 

California Regional Water Quality Control Board (RWQCB). 2006. San Joaquin Valley 
Groundwater Basin, Pleasant Valley Subbasin, Tulare Lake Hydrologic Region, San 
Joaquin Valley Groundwater Basin California’s Groundwater Bulletin 118, January 20. 

CGS (formerly CDMG). 2003a. The Revised 2002 California Probabilistic Seismic Hazard Maps, 
Cao, T., et al., June 2003.  

CGS (formerly CDMG). 2003b. Probabilistic Seismic Hazards Assessment, Cao, T. et al., 
http://www.consrv.ca.gov/cgs/rghm/pshamap/pshamain.html, revised April 2003. 

CGS. 1999. Official Maps of Earthquake Fault Zones delineated by the California Geological 
Survey through May 1, 1999 under the Alquist-Priolo Earthquake Fault Zoning Act, 
http://www.consrv.ca.gov/cgs/rghm/ap/Map_index/Pages/Index.aspx. 

City of Coalinga, Community Development Department. 2005. Coalinga Wastewater Treatment 
Plant, Draft Environmental Impact Report, July 15. 

Dibblee, Thomas W. Jr. 2006a. Geologic Map of the Kreyenhagen Hills Quadrangle, DF-277. 

Dibblee, Thomas W. Jr. 2006b. Geologic Map of the Avenal and La Cima Quadrangles, DF-278. 

Dibblee, Thomas W. Jr. 2007. Geologic Map of the Coalinga and Guijarral Hills Quadrangles, 
DF-302. 

Environmental Data Resources, Inc. (EDR), 2008. EDR Historical Topographic Map Report, 
Bethel Energy 7&8 West Jayne Avenue, Coalinga, California, 93210, Inquiry No. 
2222116.2, May 16. 

Fresno County. 2000. Fresno County General Plan, principal authors General Plan Consultant 
Team and Fresno County Staff, adopted October 3, 2000. 

Kleinfelder, Inc. 2000.  “Geotechnical Investigation Report, Proposed Secure Treatment Facility, 
Coalinga, California.” Revised dated July 17, 2000. 

Lettis, W. R. 1982. Late Cenozoic Stratigraphy and Structure of the Western Margin of the 
Central San Joaquin Valley, California. U.S. Geological Survey.  

Miller, R. E., Green, J. H., and Davis, G. H. 1971. Geology of the Compacting Deposits in the 
Los Banos – Kettleman City Subsidence Area, California. U.S. Geological Survey 
Professional Paper 497-E. 

Munger, Map Book of California and Alaska Oil and Gas Fields, 1999, pg 44. 



SECTIONFIVE Environmental Information 

 W:\27658031\AFC Sections\Master TOC.doc\20-Nov-08\SDG 5.3-19 

Norris, R. M. and Webb, R. W. 1990. Geology of California, 2n d  Edition. John Wiley and Sons, 
Inc. New York. 541 p. 

Page, R. W. 1986. Geology of the Fresh Ground-Water Basin of the Central Valley, California, 
with Texture Maps and Sections. U.S. Geological Survey Professional Paper 1401-C. 

Rymer, M. J. and Ellsworth, W. L., editors. 1990. The Coalinga, California, Earthquake of 
May 2, 1983. U.S. Geological Survey Professional Paper 1487. 

Southern California Earthquake Data Center (SCEDC). 2008. SCEDC Chronological Earthquake 
Index. http://www.data.scec.org/chrono_index/quakedex.html. Various pages accessed in 
June 2008.  

United States Department of Agriculture (USDA), Natural Resources Conservation Service 
(NRCS). 2006. Soil Survey of Fresno County, California, Western Part. 

URS Corporation Americas. 2008. Phase I Environmental Site Assessment San Joaquin Solar 
Hybrid Power Stations 1&2 Assessor’s Parcel Nos. 85-030-57s and 85-030-58s, West 
Jayne Avenue, Coalinga, California, 92259. URS Project No. 27658031.01400. June 12, 
2008. 

United States Geologic Survey (USGS). 2006a. USGS Earthquake Hazards Program – Northern 
California, Great Valley Thrust Faults. quake.wr.usgs.gov/prepare/ncep/greatvalley.html. 

USGS. 2006b. Quaternary Fault and Fold Database of the United States. earthquake.usgs.gov/ 
regional/qfaults/. 

USGS. 2008a. USGS California Earthquake History 1769-Present. 
http://pasadena.wr.usgs.gov/info/cahist_eqs.html. Various pages accessed in June 2008.  

USGS. 2008b. http://mrdata.usgs.gov/, Mineral Resources On-Line Spatial Data, various pages 
accessed in June 2008. 

USGS. 2008c. Java Ground Motion Parameter Calculator – Version 5.0.8. 

 
 



SECTIONFIVE Environmental Information 
 

5.3-20    W:\27658031\AFC Sections\Master TOC.doc\20-Nov-08\SDG       

This Page Intentionally Left Blank



California Energy Commission – EFSD Rev. 3/07 1 Geological Hazards 

Adequacy Issue: Adequate  Inadequate  DATA ADEQUACY WORKSHEET Revision No. 0 Date  

Technical Area: Geological Hazards  Project: San Joaquin Solar 1&2 Technical Staff:  
Project Manager:  Docket:  Technical Senior:  
     

SITING 
REGULATIONS 

INFORMATION AFC PAGE NUMBER AND 
SECTION NUMBER 

ADEQUATE 

YES OR NO 

INFORMATION REQUIRED TO MAKE AFC CONFORM 
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Appendix B 
(g) (1) 

...provide a discussion of the existing site 
conditions, the expected direct, indirect and 
cumulative impacts due to the construction, 
operation and maintenance of the project, the 
measures proposed to mitigate adverse 
environmental impacts of the project, the 
effectiveness of the proposed measures, and 
any monitoring plans proposed to verify the 
effectiveness of the mitigation. 
 

5.3.1 
5.3.2 
5.3.3 
5.3.4 

  

Appendix B 
(g) (17) (A) 
 

A summary of the geology, seismicity, and 
geologic resources of the project site and 
related facilities, including linear facilities. 
 

5.3.1.1 
5.3.1.3 

  

Appendix B 
(g) (17) (B) 

A map at a scale of 1:24,000 and description of 
all recognized stratigraphic units, geologic 
structures, and geomorphic features within two 
(2) miles of the project site and along proposed 
facilities. Include an analysis of the likelihood of 
ground rupture, seismic shaking, mass wasting 
and slope stability, liquefaction, subsidence, 
tsunami runup, and expansion or collapse of 
soil structures at the plant site. Describe known 
geologic hazards along or crossing linear 
facilities. 
 

Figures 5.3-1 and 5.3-2* 
(*Note: scale modified to 
1:63,360 [1”=1 mile] due to 
size of project and extent of 
linears) 
5.3.1.2 
 

  

Appendix B 
(g) (17) (C) 

A map and description of geologic resources of 
recreational, commercial, or scientific value 
which may be affected by the project.  Include a 
discussion of the techniques used to identify 
and evaluate these resources. 
 

5.3.1.3   
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enforcement authority, but for the exclusive 
authority of the commission to certify sites and 
related facilities. 
 

Table 5.3-4   

Appendix B 
(i) (2) 

The name, title, phone number, address 
(required), and email address (if known), of an 
official who was contacted within each agency, 
and also provide the name of the official who 
will serve as a contact person for Commission 
staff. 
 

Table 5.3-5   

Appendix B 
(i) (3) 

A schedule indicating when permits outside the 
authority of the commission will be obtained and 
the steps the applicant has taken or plans to 
take to obtain such permits. 
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Office (aerial 2005); Geologic mapping and digital
preparation of this report were sponsered by (1) the
Southern California Areal Mapping Project (SCAMP)
and (2) the California Geologic Survey (2004).
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